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The  Future  Army— A Volunteer  Force 


Excerpts  from  address  by  Gen.  W. 
C.  Westmoreland,  USA,  Chief  of 
Staff,  U.S.  Army,  at  Annual  Meeting 
of  the  Assn,  of  the  U.  S.  Army, 
Washington,  D.  C.,  Oct.  13, 1970. 


I am  announcing  today  that  the 
Army  is  committed  to  an  all-out  effort 
in  working  toward  a zero  draft— a 
volunteer  force.  In  accepting  this 
challenge,  we  in  the  Army  will  bend 
every  effort  to  achieve  our  goal.  But 
we  need  support  and  understanding 
from  the  Administration,  the  Con- 
gress, and  our  citizenry. 

As  you  know,  the  Army  is  in  a 
period  of  sweeping  transition.  We  are 
redeploying  forces  from  Vietnam,  in- 
activating units,  and  reducing  the  size 
of  our  support  base  in  the  United 
States  in  order  to  come  within  re- 
duced budgets.  And  we  are  still  fight- 
ing a war.  We  currently  have  300,000 
Army  troops  in  Vietnam.  By  next 
summer,  after  the  withdrawal  of 
those  troops  announced  by  the  Presi- 
dent, about  200,000  soldiers  will  re- 
main. This  is  a large  force  executing 
an  important  and  difficult  mission. 
These  forces  must  be  supported  for  as 
long  as  the  President  chooses  to  keep 
them  in  action. 

***** 

If  this  nation  supports  the  Presi- 
dent’s chosen  course  in  ending  the 
Vietnam  War,  I believe  the  draft 
must  be  extended  beyond  its  expira- 
tion date  of  June  30,  1971.  Addition- 


ally, we  must  appreciate  that  move- 
ment toward  a volunteer  force  will 
take  time  and  continuation  of  selec- 
tive service  will  guarantee  a transi- 
tion period  without  jeopardizing  this 
nation’s  defenses.  And  finally,  and 
most  important,  even  though  we  reach 
a zero  draft,  selective  service  legisla- 
tion should  remain  in  force  as  na- 
tional insurance. 

I am  well  aware  of  arguments  both 
for  and  against  selective  service.  Fur- 
thermore, I recognize  that  the  Admin- 
istration has  committed  itself  to  re- 
ducing the  draft  to  zero.  But  I am 
also  aware  of  the  problems  that  con- 
front the  Army  as  we  move  toward  a 
zero  draft. 

The  Army’s  strength  is  a function 
of  the  combined  capabilities  of  both 
its  active  and  Reserve  components — 
the  “one  Army”  concept.  Therefore, 
as  our  active  forces  decrease  in  size, 
the  Reserve  components  take  on  in- 
creased importance.  Both  are  vital  to 
this  nation’s  military  capability,  and 
both  will  be  affected  as  we  move  to- 
ward a zero  draft.  A significant  part 
of  this  country’s  military  potential 
and  one  frequently  ignored  is  the  In- 
dividual Ready  Reserve — a manpower 
pool  of  almost  one  million  trained  re- 
servists who  could  be  used  in  national 
emergency  to  fill  Reserve  as  well  as 
active  units.  This  necessary  adjunct 
of  the  Army  Reserve  is  sustained  by 
current  selective  service  legislation. 

We  know  that  many  in  Army  Re- 
serve components  are  motivated  to  en- 
list as  an  alternative  to  being  in- 
ducted. In  view  of  this,  a large  part 


of  our  problem  is  to  increase  the  num- 
ber of  volunteers  in  the  Army  Re- 
serve and  National  Guard  at  the  same 
time  we  increase  volunteers  in  the 
active  Army. 

How  we  manage  the  transition 
from  an  Army  of  over  a million  and  a 
half  men  to  one  very  substantially 
smaller  is  crucial  in  our  movement 
toward  attracting  more  men. 

• If  we  decrease  our  active 
forces  in  such  a way  that  we  are 
required  to  force  out  of  the  Army 
a significant  number  of  volunteer 
officers  and  men  who  have  al- 
ready established  their  profes- 
sional commitment  and  ability — 
some  with  two  or  more  years  of 
active  combat — we  will  hardly  be 
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in  a good  position  to  attract  new 
men  into  our  ranks. 

• Conversely,  if  we  confront 
our  young  sergeants  and  junior 
officers  with  no  chance  for  promo- 
tion for  many  years,  we  face  the 
prospect  of  losing  many  of  our 
most  capable  young  leaders.  At 
the  same  time,  we  present  a dis- 
mal picture  of  career  attractive- 
ness for  those  we  wish  to  recruit. 

If  we  are  to  attract  and,  more 
importantly,  retain  young  talent, 
reasonable  opportunities  for  ad- 
vancement must  exist. 

We  cannot  have  the  Army  our  na- 
tion needs  without  good  people.  We 
need  quality  as  well  as  quantity  and 
in  the  appropriate  skills  to  meet  our 
needs.  This  is  our  primary  task.  We 
accept  it  as  a matter  of  the  highest 
priority  and  utmost  importance. 

Success  can  only  be  achieved  by  a 
concerted  effort  in  four  areas  simul- 
taneously : 

• First,  those  of  us  in  uniform  in 
positions  of  high  responsibility  in  the 
Army  must  attack  this  problem  with 
all  of  the  vigor,  imagination,  and  ded- 
ication we  can  muster,  and  we  must 
apply  ourselves  intensively  to  the 
task. 

• Second,  we  must  eliminate  unnec- 
essary irritants  and  unattractive  fea- 
tures of  Army  life  where  they  exist. 
But  we  will  hold  to  those  immutable 
principles  of  dedicated  professional- 
ism, loyalty,  integrity  of  character 
and  sacrifice.  They  are  the  hallmarks 
of  a disciplined,  responsible  Army.  All 
else  is  secondary.  Young  Americans 
thrive  on  challenges  and  high  stand- 
ards. We  must  ensure  that  all  activi- 
ties have  a perceivable  need.  Under- 
standably, exercises  without  a justi- 
fiable purpose  “turn  them  off.” 

• Third,  we  will  not  achieve  our 
goal  without  the  application  of  re- 
sources, and  I mean  money.  We  will 
need  to  increase  pay.  And  we  will 
probably  find  that  we  must  put  our 
money  primarily  in  those  jobs  which 
are  most  arduous  and  have  the  least 
application  to  civilian  pursuits — the 
infantry,  artillery,  and  armor.  We 
will  need  money  for  housing  our 
people — an  item  for  which  we  have 
deferred  needed  expenditures  through- 


out the  Vietnam  War.  We  will  need 
money  to  maintain  those  houses. 
We  will  need  modern  barracks.  We 
will  need  money  for  civilian  labor 
contracts  so  that  our  helicopter  me- 
chanics are  not  cutting  grass  and  our 
radar  technicians  are  not  washing 
dishes. 

• Fourth,  we  will  need  the  support 
of  the  American  people  and  their 
leaders  in  business,  industry,  the 
church,  education,  and  the  news 
media.  We  cannot  attract  the  kind  of 
soldier  we  need  into  an  organization 
denigrated  by  some,  directly  attacked 
by  others,  and  halfheartedly  sup- 
ported by  many.  This  country  cannot 
have  it  both  ways.  If  the  Army  is 
portrayed  and  believed  as  a military 
service  to  be  avoided  at  all  costs,  a 
Service  in  which  only  those  with  the 
least  qualifications  need  be  recruited, 
and  if  we  do  not  have  the  active  help 
of  community  and  national  leaders  in 
every  field,  even  money  will  not  do  the 
job. 

Success  is  required  in  these  four 
areas  if  we  are  to  achieve  our  goal. 
But  the  Army  has  sufficient  control  to 
produce  what  is  required  only  in  the 
first  two.  We  can  attack  the  problem 
immediately  and  energetically.  And 
we  can  work  toward  making  life  in 
the  Army  more  attractive  for  those 
young  men  we  want  to  volunteer.  But 
in  the  other  two  areas,  we  need  help 
from  the  Administration,  the  Con- 
gress, and  the  citizenry  of  our  nation. 

I hereby  commit  the  Army  to  the 
achievement  of  the  first  two  objec- 
tives. 

* * * * * 

I am  appointing  a senior  general 
officer  as  project  manager,  reporting 
directly  to  me  and  to  Secretary  [of 
the  Army]  Resor.  His  mission  is  to 
raise  to  the  maximum  extent  possible 
the  number  of  enlistments  and  reen- 
listments in  both  the  active  Army  and 
Reserve  components.  This  officer  will 
have  authority  similar  to  that  of  the 
project  managers  of  major  weapon 
systems  currently  in  the  Office  of  the 
Chief  of  Staff. 

Second,  we  are  immediately  increas- 
ing the  size  and  quality  of  our  re- 
cruiting effort. 

And  third,  at  all  levels  throughout 
the  Army,  senior  officers  will  be 
charged  personally  with  the  responsi- 


bility for  increasing  the  retention  of 
good  people,  both  by  improving  the 
living  standards  of  their  men  and 
families  and  by  an  intensive  effort  to 
capitalize  on  the  many  attractive  fea- 
tures of  Army  service. 

Our  Army  is  an  organization  of 
young  people.  Today  the  average  age 
of  those  in  the  Army  is  less  than  23 
years.  Over  three-fourths  of  our  en- 
listed strength  has  less  than  three 
years  of  service.  The  young  men  who 
are  and  will  become  our  soldiers  and 
junior  officers  have  attitudes  that  dif- 
fer from  those  of  our  older  group  of 
officers  and  noncommissioned  officers. 
To  ignore  the  social  mores  of  this 
younger  group  is  to  blind  ourselves  to 
reality.  Their  values  and  attitudes 
need  not  necessarily  be  endorsed  by 
Army  leadership,  yet  we  must  recog- 
nize that  they  do  exist.  We  must 
make  military  service  life  better  un- 
derstood by  those  who  fill  our  ranks. 

We  will  leave  no  stone  unturned. 
We  are  willing  to  part  from  past 
practices  where  such  practices  no 
longer  serve  a productive  and  useful 
end.  We  are  reviewing  all  our  policies 
and  administrative  procedures.  No- 
thing is  considered  sacrosanct  except 
where  military  order  and  discipline 
— the  soul  of  the  Army  that  ensures 
success  on  the  battlefield — are  jeopard- 
ized. In  this,  we  cannot  and  will  not 
yield.  We  will  continue  to  hold  to  the 
principles  that  have  traditionally 
guaranteed  this  nation  a loyal  Army. 

Those  of  you  who  have  worn  the 
uniform  of  our  country  look  back  on 
your  service  with  satisfaction  and 
pride.  After  the  dust  has  settled,  I am 
sure  such  will  be  the  case  with  our 
younger  generation.  The  important 
thing  is  that  the  Army  not  only  pro- 
vides an  opportunity  for  the  young 
people  of  our  country  to  serve  proudly 
but  also  provides  them  an  opportunity 
to  prepare  themselves  to  be  better  and 
more  effective  citizens. 

Today,  the  Army  of  the  United 
States  has  committed  itself  to  moving 
toward  a volunteer  force  with  imagi- 
nation and  full  energy.  But  our 
success  will  require  the  assistance  and 
support  of  the  Administration,  the 
Congress,  and  the  public. 

Our  efforts,  alone,  will  not  be 
enough.  All  citizens  must  do  their 
part.  We  will  need  assistance  from 
many  quarters.  We  invite  your  help. 
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Budget  Constraints 
Require  Greater  Selectivity 


Address  by  Hon.  Robert  L.  Johnson 
Asst.  Secretary  of  the  Army  (Re- 
search and  Development)  at  Sustain- 
ing Members  Luncheon,  Annual  Meet- 
ing of  the  Assn,  of  the  U.  S.  Army, 
Washington,  D.  C.,  Oct.  lb,  1970. 

I know  you  are  all  well  aware  of 
the  environment  we  work  in — declin- 
ing troop  strengths,  fewer  dollars  and, 
not  necessarily  on  the  same  order  of 
magnitude,  public  and  Congressional 
pressure  to  do  with  less.  These  hard 
facts  of  everyday  life  place  a tremen- 
dous responsibility  on  our  shoulders. 
Notice  I say  our  military  and  indus- 
try shoulders;  for  in  such  an  environ- 
ment, military  requirements  and  in- 
dustrial costs  must  be  realistic,  rock- 
bottom  necessities  adequate  to  appro- 
priately provide  for  our  national  de- 
fense. As  [Secretary  of  the  Army] 
Resor  stated : 

“We  know  that  we  cannot  let 
the  quality  of  our  force  decline 
with  its  number.  We  must  de- 
velop the  weapon  systems  which 
we  will  need  by  the  end  of  the 
decade.  We  also  must  balance  our 
needs  for  development  against 
our  procurement  requirements  so 
that  we  do  not  slight  either  of 
the  vital  interests  involved.” 

It  is  clear  that  we  cannot  attempt 
to  carry  through  development  and  de- 
ployment of  nearly  all  the  attractive 
schemes  for  new  systems.  Just  be- 
cause a very  difficult,  expensive,  chal- 
lenging project  seems  possible,  and 
some  people  want  to  do  it,  is  not  in 
itself  a sufficient  reason  for  its  under- 
taking. There  must  be  a better  reason 
for  allocation  of  scarce  resources. 

One  of  the  things  we  can  do  is  to  be 
selective  as  we  attempt  to  focus  short 
program  dollars.  We  should  only  start 


development  programs  that  we  can 
finish.  Those  which  we  start  ought  to 
very  clearly  have  the  highest  priority 
so  that,  in  fact,  they  are  well  estab- 
lished and  we  can  maintain  their 
funding.  Slipping  of  funding,  drop- 
ping of  funding,  slowing  of  funding 
are  major  causes  of  cost  growth  and 
wasted  money.  So,  clearly,  a better 
job  of  selectivity  for  the  real  require- 
ments is  something  we  can  do. 

Industry  can  structure  its  indepen- 
dent research  and  development  pro- 
gram to  provide  support  of  the  piv- 
otal technologies  that  we  will  need  in 
the  future.  Industry  must  be  as  selec- 
tive as  the  Services  in  deciding  which 
programs  or  projects  will  be  fully 
funded  because  benefits  accrue  to  both 
parties. 

A thorough  tradeoff  analysis  should 
be  made  before  development  of  a new 
major  weapon  system  is  started. 
After  examination  and  analysis  of  all 
pertinent  factors,  an  acceptable  solu- 
tion may  be  improvement  of  existing 
systems  or  an  increased  deployment 
of  the  fielded  system. 

Very  few  weapon  systems  are  so 
essential  that  they  must  be  developed 
regardless  of  cost.  The  atomic  bomb 
was  such  a weapon.  The  ballistic  mis- 
sile and  the  Polaris  submarine  may  be 
in  the  same  category;  however, 
weapon  systems  of  this  importance  do 
not  come  along  very  often. 

One  of  the  very  best  ways  to  reduce 
costs  is  to  scrub  our  requirements  to 
ensure  that  new  capabilities  are  lim- 
ited to  essentials.  This  has  the  added 
advantage  of  reducing  the  complexity 
of  new  weapon  systems. 

We  must  remove  every  non-essen- 
tial item  that  does  not  contribute  to 
combat  effectiveness.  In  some  cases, 
we  may  even  have  to  accept  a degra- 
dation of  effectiveness  we  think  would 


be  nice  to  have  in  order  to  achieve  a 
significant  increase  in  current  capa- 
bilities. 

We  must  resist  major  changes  in 
requirements  once  the  engineering  de- 
velopment program  has  started.  Trade- 
offs to  solve  problems  arising  dur- 
ing development  must  be  made,  but 
major  changes  to  meet  major  changes 
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in  requirements  cannot  be  done  with- 
out loss  of  time  and  considerable  in- 
creases in  cost.  If  we  have  done  our 
homework  properly  before  the  project 
is  initiated,  major  changes  in  require- 
ments will  not  be  necessary. 

In  addition  to  the  many  perform- 
ance requirements  which  must  guide 
system  and  detail  design,  I would  like 
to  propose  several  more  that  flow  di- 
rectly from  reduced  strengths  and 
lower  budget.  This  will  mean  fewer 
men  to  man  our  systems  and  con- 
scious action  must  be  taken  to  reduce 
the  number  of  men  required  to  oper- 
ate and  maintain  them  in  the  field. 
This  is  also  one  aspect  of  reducing 
life-cycle  costs  which  is  another  area 
requiring  attention.  Then  there  is  the 
problem  of  the  magnitude  of  initial 
acquisition  costs.  Between  systems 
which  have  equal  life-cycle  costs,  that 
system  with  the  lower  initial  acquisi- 
tion cost  will  almost  always  be  pre- 
ferred because  of  the  pressures  of 
near-term  budgets. 

The  ever  present  problems  of  relia- 


Modernization: 
The  Army  of  the 

Presentation  by  Lt.  Gen.  George  I. 
Forsythe,  USA,  Commanding  Gen- 
eral, Army  Combat  Developments 
Command,  at  Annual  Meeting  of  the 
Assn,  of  the  U.  S.  Army  Washington, 
D.  C.,  Oct.  13,  1970 

This  is  undoubtedly  a critical  dec- 
ade, a particularly  significant  turning 
point  for  the  Army.  This  is  so  for 
many  complex  and  interrelated  rea- 
sons familiar  to  all  of  us.  Suffice  it  to 
say  that  a combination  of  domestic, 
international,  social  and  technological 
factors — all  characterized  by  a dyna- 
mism unique  to  our  rapidly  changing 
world — make  it  imperative  that  insti- 
tutions, public  and  private  alike,  take 
some  good  hard  looks  inward  and  out- 
ward. 

The  Army  has  taken  such  a look 


bility  and  quality  assurance  are  those 
which  industry  is  uniquely  qualified  to 
address.  Techniques  of  system  and  de- 
tail design  for  reliability,  proper  com- 
ponent and  subsystem  environmental 
testing,  and  the  array  of  quality  con- 
trol activities  are  specialties  which 
must  be  properly  applied.  Equipment 
which  operates  properly  over  the  ex- 
pected span  is  the  hall-mark  of  a com- 
pany of  high  integrity. 

We  should  adopt  contracting  proce- 
dures consistent  with  development  un- 
knowns. We  must  recognize  the  uncer- 
tainties inherent  in  any  significant  de- 
velopment program  involving  substan- 
tial departures  from  prior  designs. 
Our  methods  of  contracting  must 
allow  the  flexibility  required  on  the 
part  of  both  industry  and  Govern- 
ment, implying  a considerable  depend- 
ence on  cost  plus  incentive  type  con- 
tracts. 

In  the  past  we,  perhaps,  relied  too 
much  on  paper  studies  in  lieu  of  test- 
ing hardware.  You  probably  remem- 
ber the  catch  phrase:  “Paper  costs 
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and  come  up  with  four  specific  goals 
which  we  call  the  four  Ms — mission, 
motivation,  management  and  moderni- 
zation. . . . Modernization  ...  is  the 
real  title  for  my  presentation.  We  can 
scarcely  talk  about  the  Army  of  the 
1970s  without  addressing  the  goal  of 
modernization. 

Progress,  of  course,  is  not  a free 
commodity.  It  extracts  its  price.  For 
the  Army,  progress  is  a continuing 
improvement  in  our  capability  to  en- 
sure the  nation’s  security  and  defense. 
This  is  a worthy  objective,  to  be  sure, 
but  one,  nevertheless,  that  must  be 
garnered  at  the  least  possible  cost. 
This  is  no  more  than  sound  economics. 

Like  any  other  organization,  the 
Army  has  a big  say  in  determining 
how  it  will  make  its  payments  for 
progress  toward  optimum  moderniza- 
tion. We  have  choices  to  make  and 


less  than  metal.”  I would  be  the  first 
to  admit  paper  studies  have  their 
place,  but  some  full  scale  engineering 
tests  are  necessary  to  resolve  certain 
high  technical  risk  elements  of  a pro- 
gram. Such  testing  is  included  in  the 
concept  presently  identified  by  the 
phrase:  “Fly  before  you  buy.” 

We  must  have  adequate  testing  be- 
fore production.  A test  program  that 
produces  the  data  we  need  for  deci- 
sions can  be  developed  without  becom- 
ing an  unnecessarily  long  time-con- 
suming program. 

I know  that  some  in  both  the  mili- 
tary and  in  industry  view  the  forth- 
coming decade  with  great  anticipation 
and,  in  some  cases,  horror,  at  the 
thought  of  austere  budgets  and 
forces.  I,  however,  view  it  quite  diff- 
erently. I see  the  period  as  a most 
challenging  and  exciting  era  in  which 
we  are  all  called  upon  to  put  forth 
our  greatest  talents  in  meeting  the 
Army’s  contribution  to  the  defense  of 
the  nation.  I look  forward  confident  of 
success. 


Lt.  Gen.  George  I.  Forsythe,  USA 
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decisions  to  reach,  all  of  which  reflect 
a wide  range  of  options  from  which 
progress  can  be  derived.  But  all  these 
choices  and  all  these  decisions  must 
fall  within  the  limits  of  our  available 
and  projected  assets.  That  is  a crucial 
point:  We  must  get  the  most  for  our 
money  and  the  most  from  our  people. 

This  will  be  the  big  test  of  our 
adaptability  in  a dynamic  world.  This 
is  the  time  to  decide  the  steps  we 
should  take  to  maximize  the  prem- 
iums of  a severely  constrained  invest- 
ment base.  Pursuing  that  particular 
line  of  thought,  it  is  revealing  to  con- 
trast our  country’s  national  defense 
investment  base  with  that  of  our  po*- 
tential  enemies.  This  can  shed  a lot  of 
light  on  where  we  stand  right  now. 

To  make  this  comparison,  or  con- 
trast, I suggest  applying  a concept  of 
“cost  tolerance,”  to  which,  inciden- 
tally, I was  recently  introduced  by  a 
young  ROTC  student.  The  concept  or 
principle  of  cost  tolerance  is  an  espe- 
cially illuminating  frame  of  reference 
now  when  the  Army  is  trying  so  hard 
to  balance  increased  capability  re- 
quirements against  the  reality  of 
dwindling  resources. 

Cost  tolerance  can  be  defined  as: 

The  measure  of  a nation’s  will- 
ingness to  subsidize  expenditures, 
both  in  terms  of  manpower  and 
material  assets,  for  purposes  of 
national  defense. 

Our  enemies  have  displayed  a very 
high  cost  tolerance  in  committing  re- 
sources to  support  the  attainment  of 
national  or  political  objectives  through 
the  medium  of  military  might.  This 
tolerance  shows,  furthermore,  little 
likelihood  of  diminishing.  If  anything, 
the  opposite  can  be  claimed  if 
we  will  briefly  examine  Soviet  and 
Warsaw  Pact  force  structuring  and 
strategy  in  Europe. 

These  forces  are  organized  on  the 
basis  of  the  principle  that  shock 
action  on  the  battlefield  to  maintain 
or  turn  the  tide  of  combat  is  to  be 
obtained  through  mass — massive  and 
overwhelming  applications  of  force. 
Forces  are,  therefore,  oriented  to 
massive  armor  and  mechanized  capa- 
bilities, massive  artillery  support,  de- 
ployment of  mass  forces  on  narrow 
fronts,  massive  tactical  air  capabili- 
ties, and  tactics  of  deep  penetration 


with  swift  thrusts  and  multiple  eche- 
lons to  maintain  pressure.  All  this  re- 
flects a high  Communist  bloc  cost  tol- 
erance for  the  material  and  human 
resources  that  must  be  invested  in 
order  to  equip  and  organize  forces 
that  are  designed  from  a shock- 
through-mass  strategy.  The  threat 
this  poses  is  further  enhanced  in  that 
the  enemy  shock  force  features  a 
technological  sophistication  compara- 
ble to  that  of  Free  World  forces. 

Halfway  around  the  globe  in  South- 
east Asia  we  can  again  discern,  in  the 
example  of  North  Vietnamese  and 
Viet  Cong  tactics,  that  a high  cost 
tolerance  lies  at  the  very  heart  of  the 
unique  shock  capabilities  of  aggress- 
ing forces  in  the  counterinsurgency, 
or  low-intensity  warfare,  environ- 
ment. While  the  level  of  technological 
sophistication  may  be  inferior,  more 
than  sufficient  compensation  for  this, 
appropriate  to  the  form  of  comhat 
being  undertaken,  is  achieved  to  a 
great  extent  through  a willingness  on 
the  part  of  this  bizarre  enemy  to 
commit  human  resources  extrava- 
gantly to  attain  military-political 
objectives.  In  fact,  this  extravagance 
with  human  life  is  a source  of  contin- 
ual and  real  horror  to  our  people  be- 
cause Americans,  as  a people,  are 
accustomed  to  placing  a high  prem- 
ium on  human  life.  Unlike  the  Com- 
munist guerrilla,  we  are  repulsed  by 
“human  wave”  tactics  employed  with 
frequently  only  a slim  chance  for  gain 
on  the  battlefield. 

Turning  our  eyes  inward  now,  we 
detect  a multitude  of  complex  trends 
in  our  society  generating  pressures 
against  the  draft,  against  a large 
army,  and  against  the  allocation  of 
large  sums  of  money  from  the  na- 
tional budget  for  hardware  and  sys- 
tems development  and  acquisition. 
Clearly  America’s  cost  tolerance  is  at 
a lower  level  than  that  of  our  ene- 
mies, and  for  the  foreseeable  future 
would  appear  to  be  on  an  overall 
downward  incline.  Also,  this  trend 
will  necessitate  reductions  in  man- 
power strengths  for  our  armed  serv- 
ices. 

So  with  increasingly  fewer  men  we 
must  provide  a capability  to  effec- 
tively counter  a threat  that  our  intel- 
ligence tells  us  shows  no  promise  of 
diminution.  This  is  the  very  hub  of 
the  challenge  to  the  Army  of  the 


1970s:  to  accomplish  that  task.  It 
isn’t  impossible,  but  it  will  call  for 
great  innovation,  introspection  and 
willingness  to  make  adaptations.  How 
can  it  be  done? 

It  must  be  done  by  tremendously 
increasing  each  man’s  effectiveness  by 
aiding  him  with  machines  and  tech- 
nology. This  increase  in  effectiveness 
will  simultaneously  provide  a corre- 
sponding increase  in  each  man’s  sur- 
vivability on  the  battlefield.  But  be- 
cause material  acquisition  is  also 
keyed  to  cost  tolerance,  we  must  en- 
sure that  the  machines  and  technol- 
ogy not  only  are  effective,  but  are 
used  so  as  to  stretch  their  utility  to 
the  maximum.  This  is  the  heart  and 
soul  of  the  modernization  goal. 

Thus,  our  forces  must  be  structured 
to  accomplish  a maximization  of  ma- 
teriel assets.  This  is  a matter  of  get- 
ting ahead  in  the  power  curve  with 
the  designs  of  organizations  and  doc- 
trinal concepts  and  techniques  geared 
to  derive  the  greatest  possible  benefit 
from  each  and  every  component  of  the 
force — whether  that  component  is  as 
elemental  as  the  basic  man/machine 
relationship  of  the  soldier  and  the 
weapon  and  gear  he  carries  into  bat- 
tle, or  as  complex  as  a systematic 
scheme  for  battle  area  surveillance  or 
support  structures. 

What  I’ve  said  to  this  point  can  be 
summarized  in  a basic  assumption: 

America’s  cost  tolerance,  in  terms 
of  manpower  and  materiel  alike, 
will  not  support  forces  designed 
on  the  principle  of  mass  as  the 
means  to  match  our  mass-oriented 
enemies  in  achieving  shock  action 
in  combat.  Shock-through-mass 
is  not  and  cannot  be  the  U.  S. 
strategy. 

But  we  must  prepare  for  military 
operations  in  this  age  of  the  shock 
army.  We  should  do  this  by  seeking 
and  then  adding  shape  and  substance 
to  an  alternative  that  will  defeat 
shock-through-mass. 

Such  an  alternative  is  within  our 
grasp  today.  Furthermore,  it  is  to  a 
good  degree  already  reflected  in  the 
record  of  the  past  decade,  character- 
ized by  astounding  advances  in  fire- 
power lethality  and  in  the  ground  and 
air  mobility  of  our  combat  forces  in 
Vietnam.  How  successful  we  are  in 
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moving  forward  toward  this  alterna- 
tive will  depend  on  our  ingenuity  in 
transplating  the  experiences  of  the 
1960s  and  applying  them  innovatively 
to  satisfy  the  tasks  the  Army  faces  in 
the  years  ahead. 

I use  the  term  “translate”  deliber- 
ately, because  it  would  be  wrong  to 
think  that  these  experiences  can  be 
simply  transferred  wholesale.  Unfor- 
tunately, it  isn’t  that  easy;  but  the 
seeds  exist  for  creating  a powerful 
alternative  to  shock-through-mass. 

What  is  that  alternative,  and  what 
relationship  do  the  Army’s  current 
experiences  and  efforts  bear  to  it? 

Alternative  to  Mass 

I contend  that  shock  action  on  the 
battlefield  can  be  created  not  only 
through  mass  and  overwhelming 
power,  but  also  through  agility  and 
effectiveness.  Proper  force  structuring 
applying  these  two  principles  can  re- 
sult in  shock  to  the  enemy.  Having 
used  the  term  “shock”  repeatedly 
today,  I think  this  is  the  time  to  roll 
out  a definition. 

Shock  can  be  defined  as  a loss  of 
the  opponent’s  physical  ability  to  con- 
tinue fighting.  It  can  also  be  the  loss 
of  his  will  to  continue  fighting,  a psy- 
chological consideration.  It  is  loss  of 
his  freedom  of  action  in  selecting  al- 
ternative and  less  costly  courses  of 
action  that  might  permit  him  to  con- 
tinue fighting.  Finally,  it  may  be  the 
loss  of  his  hope  for  an  acceptable  out- 
come to  the  battle,  another  way  of 
saying  that  he  sees  disaster  as  a cer- 
tainty. Normally,  of  course,  it  is  an 
interplay  of  several  of  all  of  these 
effects  that  ultimately  undermines  the 
fabric  of  the  enemy’s  combat  capabil- 
ity and  causes  it  to  disintegrate. 

History  records  numerous  instances 
where  tactics  of  shock  through  agility 
and  effectiveness  have  outstripped 
shock-through-mass.  Stonewall  Jack- 
son  was  a master  of  agile  and  timely 
countermarches  that  defeated  far 
larger  enemy  forces.  Sherman,  in  his 
southward  campaign  from  Chatta- 
nooga, delicately  gauging  factors  of 
timing  and  effectiveness,  chose  to  run 
away  from  his  less  agile  and  mobile 
support  forces  to  beat  starvation  to 
Savannah  where  the  fleet  could  re- 
plenish his  units.  Perhaps  Napoleon, 
after  his  dashing  campaign  in  Italy 


that  brought  the  defeat  of  a massive 
Austrian  force  in  1797,  best  expressed 
the  principle  of  an  alternative  to 
shock-through-mass  when  he  chose,  in 
his  words,  “to  concentrate  a tempo- 
rary superiority  of  force  at  the  point 
of  balance.” 

By  taking  a somewhat  more  de- 
tailed look  at  agility  and  effectiveness, 
let  us  envision  how  today’s  Army  can 
direct  itself  toward  the  design  of 
shock  forces  that  will  be  equipped,  or- 
ganized and  trained  to  concentrate 
temporary  superiority  at  the  point  of 
balance  in  engagements  with  more 
massive  and  overwhelming  forces. 

Agility  is  the  quality  of  a combat 
force  that  lets  it  reduce  its  own  vul- 
nerability, concentrate  or  disperse  its 
resources  rapidly  to  retain  a winning 
edge  in  the  ever  changing  battlefield 
scenario,  all  the  while  denying  to  the 
enemy  targets  to  overwhelm  with  his 
mass. 

The  key  to  agility  is  far  more  than 
mobility  alone.  The  ability  to  move 
becomes  agility  only  when  the  maneu- 
vering force  moves  always  to  the 
right  place  at  the  right  time  and 
deals  a blow  that  is  precisely  appro- 
priate and  sufficient  for  the  situation, 
and  when  the  ease  and  speed  with 
which  it  accomplishes  this  surpasses 
the  opponent’s  capabilities  to  react 
effectively. 

Effectiveness  encompasses  those 
features  of  the  agile  force  that 
actually  enable  it  to  strike  the  preci- 
sion blow.  Every  shot  should  be,  ide- 
ally, a sure-kill,  striking  the  enemy 
where  it  hurts  him  the  most,  i.e.,  at 
the  point  of  balance.  This  pinpoint 
accuracy,  in  addition  to  relying  on  the 
performing  efficiency  of  the  system 
and  all  its  material  and  human  re- 
sources, must  also  rely  on  our  ability 
to  leave  no  enemy  move  undetected  or 
unopposed,  unless  there  is  a deliberate 
choice  made  by  the  commander  not  to 
oppose  at  that  particular  juncture  in 
the  battle.  So  this  is  another  “must” 
of  effectiveness.  Finally,  effectiveness 
implies  the  ability  to  engage  key  com- 
ponents of  the  enemy’s  power  appara- 
tus and  to  defeat  these  quickly  and 
completely.  These  key  components — 
the  points  of  decision  making  and 
command — may  frequently  be  the 
point  of  balance,  the  destruction  of 
which  would  cause  a disintegration  of 
the  enemy’s  will,  his  ability,  and  his 


hope  for  victory. 

Inherent  in  the  principle  of  effec- 
tiveness— as  in  the  principle  of  ability 
— is  timeliness  which  is  knowing  in 
real  time  what  both  enemy  and 
friendly  forces  are  doing  so  that  the 
commander  will  be  able  to  achieve  de- 
cisive results  by  employing  agile 
forces  with  total  effectiveness  at  the 
right  time  and  the  right  place. 

Nature  of  Battle 

How  do  these  alternative  shock 
principles — these  two  alternatives  to 
sheer  mass — relate  to  the  great  poten- 
tial on  tap  in  the  Army  today?  I want 
to  bring  that  into  focus  now,  and  to 
do  it  I would  like  to  take  a look  at  the 
nature  of  battle  itself  and  then  play 
off  some  of  our  recent  experiences  and 
current  efforts  against  this  analysis 
to  show  how  they  might  apply  in  a 
shock  force  such  as  I’ve  just  de- 
scribed. 

There  are  some  essential  phases  or 
activities  involved  in  battle.  The  capa- 
bilities of  a force  are  a direct  reflec- 
tion of  how  well  these  activities  are 
accomplished. 

A long  time  ago  the  platoon  ser- 
geant of  my  first  rifle  platoon  taught 
me  a marvelously  simple  and  effective 
version  of  a combination  of  a conven- 
tional estimate  of  the  situation  and  a 
field  order.  This  was:  job,  enemy,  own 
troops,  ground,  ways,  best  way. 

If  one  examines  the  first  four  of 
these — job,  enemy,  own  troops,  and 
ground — one  can  quickly  come  to  the 
realization  that  any  combatant  must 
have  a thorough  comprehension  of 
these  four  before  the  battle  is  joined. 
Moreover,  in  the  context  of  modern 
land  combat,  even  though  a vast 
amount  of  preparation  must  take 
place,  this  comprehension  must  occur 
with  unprecedented  speed. 

We  must  obtain  information  about 
the  intentions,  strengths,  weaknesses 
and  missions  of  the  opponent  and 
then  convert  this  into  hard  intelli- 
gence infinitely  more  rapidly  than 
ever  has  been  required  in  the  past. 
One  of  the  great  possibilities  to 
achieve  an  increased  effectiveness  in 
this  activity  of  comprehension  lies 
now  in  the  surveillance,  target  ac- 
quisition and  night  observation 
(STANO)  program.  Despite  the  com- 
plexity of  STANO — and  complex  it 
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assuredly  is — it  addresses  one  very 
fundamental  question,  i.e.,  where  are 
the  enemy  forces  right  now?  If  we 
can  know  that,  in  real  time,  then  we 
can  derive  far  greater  capabilities 
from  our  own  units. 

We  must  be  able  to  completely  com- 
prehend the  status  of  our  own  troops. 
The  winner  in  battle  will  be  the  com- 
batant who  can  create  the  proper 
force  apparatus.  This  shouldn’t  be 
confused  with  creating  a force  struc- 
ture; rather,  it  is  organizing  from 
one’s  assets  a task  structure  appro- 
priate for  the  situation  as  assessed  by 
the  commander  from  the  intelligence 
at  his  disposal.  Within  the  contention 
phase  of  combat,  we  must  apply  this 
task  structure  at  the  right  time  and 
place — the  point  of  balance — to  pro- 
duce shock.  Here  our  fires  must  be 
precise  and  effective;  maneuver, 
keyed  to  timely  information  about 
vulnerable  enemy  targets,  must  be 
precise  and  decisive.  The  combination 
of  precision  fire  and  precision  agility 
equals  shock. 

Integrated  Battlefield  Control 

The  concept  of  a battlefield  where 
every  unit  can  be  deployed  in  the 
right  strength  at  the  right  time  and 
in  the  right  place  is  Utopian.  No  one 
ever  will  get  to  that.  But  we  can  and 
must  approach  that  concept.  Our 
units’  high-speed  capability  in  move- 
ment to  and  into  battle  long  since  has 
outstripped  Von  Steuben’s  command 
and  staff  system.  The  result  has  been 
described  as  an  “intelligence  and  con- 
trol gap.”  Measures  must  be  taken  to 
ensure  that  our  combat  decision  mak- 
ers are  kept  up  to  speed. 

The  automatic  data  processing  tech- 
niques associated  with  STANO  and 
with  other  approaches  to  this  problem, 
such  as  Tactical  Operations  System 
(TOS),  the  Tactical  Fire  Direction 
System  (TACFIRE)  and  the  Combat 
Service  Support  System  (CS3),  pro- 
vides vast  potential  for  a follow-on 
concept  we  call  the  integrated  battle- 
field control  system — or  eye-bix. 

The  standard  and  doctrinally  sound 
way  of  “having  two  up  and  one  back” 
may  be  in  for  substantial  revision 
when  we  have  real-time  comprehen- 
sion about  our  job,  the  enemy,  the 
ground — and  by  this  I mean  the  total 
environment — and  our  own  troops.  It 
may  be  that  we  will  be  provided  many 


ways — many  new  and  exciting  options 
never  before  available. 

And,  of  course,  this  same  rapid 
access  to  hard  intelligence  will  mean 
that  truly  the  best  way  will  be  chosen 
as  the  course  of  action  to  be  pursued 
decisively. 

Implicit  in  my  preceding  remarks  is 
the  fact  that  the  Army  has  a mobility 
potential  that  will  require  a stepped 
up  command  and  staff  system. 

Basic  Combat  Forces 

Throughout  history  there  have  been 
measurable  phases  of  mobility  and 
readily  identifiable  classification  of 
combat  forces.  The  basic  types  of 
combat  forces  have  been,  and  still  are, 
infantry,  light  cavalry,  heavy  cavalry 
and  fire  support. 

The  mobility  of  these  forces  evolved 
in  three  phases.  At  first,  mobility  was 
made  possible  by  walking  or  running 
legs — infantry  walked  on  its  own 
legs;  cavalry  moved  on  horses’  legs; 
and  fire  support  forces  moved  by  leg 
power.  When  the  wheel  was  used,  it 
still  relied  on  the  leg  as  the  prime 
supplier  of  motive  power. 

Then  the  wheel  was  combined  with 
the  modern  internal  combustion  en- 


gine and  the  walking  infantry  became 
motorized  infantry.  The  light  cavalry 
went  to  the  powered  wheel,  and  the 
result  was  the  famous  jeep  of  World 
War  II;  and  the  light,  agile,  mecha- 
nized reconnaissance  vehicles  of  the 
1940s  and  1950s. 

What  about  the  tank?  The  tank  is 
nothing  but  heavy  cavalry  on  the 
powered  wheel  except,  of  course,  that 
it  happens  to  lay  its  own  road  and 
pick  it  up  as  it  goes  along.  Fire  sup- 
port artillery,  both  self-propelled  and 
towed,  have  similarly  adapted  the 
powered  wheel. 

This  “progression”  really  brings  the 
point  home  to  roost,  I think.  In  the 
few  years  past,  we  have  seen  the  ro- 
tating airfoil  become  a new  means  of 
giving  these  types  of  forces  a great 
mobility  advantage.  We  have  airmo- 
bile infantry — which  is  infantry  re- 
taining many  of  its  traditional  roles 
and  missions — obtaining  its  mobility 
from  the  rotating  airfoil.  Light  cav- 
alry, which  is  represented  by  our  air 
cavalry  squadrons,  is  the  logical  mar- 
riage of  the  rotating  airfoil  to  the 
classic  cavalry  organization. 

Artillery  has  taken  to  the  air,  both 
with  its  aerial  rocket  artillery  and 


HEAVY  CAVALRY  ON  THE  POWERED  WHEEL.  Fifty-three  tons  of  steel 
take  to  the  air  as  a test  model  of  the  XM803  goes  over  a bump  at  44.3  miles  an 
hour  at  Aberdeen  Proving  Ground,  Md.  The  tank’s  unique  suspension  system 
makes  possible  high  speeds  over  rough  terrain,  and  contributes  to  its  tactical 
capabilities. 
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with  the  use  of  the  medium  and  heavy 
lift  helicopters  as  the  prime  mover  of 
conventional  tubes. 

So  now  the  question  is:  What  about 
the  rotating  airfoil  and  heavy 
cavalry?  Obviously,  the  tank  is  here 
to  stay.  Moreover,  the  tank  in  the 
1970s  is  going  to  be  very  much  like 
the  tank  we  have  known  in  the  past. 
We  hope  that  the  U.S.  army  tank  is 
going  to  be  the  XM803  [formerly 
called  MBT70],  which  is  a marvelous 
machine.  Agile  and  effective,  this 
tank,  pound  for  pound,  bids  fair  to  be 
the  meanest  ground  fighting  vehicle  in 
the  world. 

But  there  is  another  weapon  sys- 
tem on  the  horizon  that,  in  my  opin- 
ion, belongs  in  the  heavy  cavalry  clas- 
sification. This  is  the  attack  helicop- 
ter, which,  in  its  prototype  form,  is 
known  as  the  Cheyenne.  The  mobility 
of  the  attack  helicopter,  as  a compa- 
nion to  ground  armored  assault 
forces,  holds  extraordinary  promise  as 
a means  to  achieve  an  alternative  to 
shock-through-mass.  The  unmatched 
capability  of  the  attack  helicopter  to 
pop  up,  fire,  and  then  drop  out  of 
sight  makes  it  an  exciting  prospect  as 
an  agile  and  effective  descendent  of 
the  tank  destroyers  of  earlier  days. 
This  will  be  particularly  true  when  it 
is  properly  supported  by  hard  intelli- 
gence to  ensure  that  it  is  employed 
with  timeliness. 

Forces  consisting  of  appropriate 
mixes  of  combined  air  and  ground 
capabilities  offer  a unique  potential  in 
providing  the  Army  with  sufficient 
shock  power  within  the  limits  of  cost 
tolerance.  This  combination  may  well 
emerge  as  the  latest  chapter  now 
being  written  in  the  history  of  heavy 
attack  cavalry. 

Success  in  battle  is  achieved  when 
the  victorious  force  has  compelled  the 
opponent  to  behave  as  the  victor  de- 
sires, or  instead  face  the  alternative 
of  paying  a prohibitive  price  in  cas- 
ualties, time,  or  loss  of  purpose.  To 
compel  a force  with  the  vast  potential 
of  mass  to  behave  as  we  wish  will  not 
only  require  the  lightning  strokes  at 
the  point  of  balance  at  the  outset,  but 
also  will  require  that  we  maintain 
continuous  pressure  throughout  the 
full  course  of  the  operation.  This  con- 
tinuous pressure  on  the  enemy — to 
confound  his  capabilities  and  blunt 
his  initiatives — will  take  great  stay- 


ing power.  The  key  to  this  is  support. 

The  field  of  logistics  is  truly  the 
area  of  the  “big  re-think”  today.  No 
longer  can  we  assume  that  present 
operating  procedures  will  be  accepta- 
ble in  the  constrained  shock  army 
emerging  on  the  horizon.  To  match 
this  agile,  effective,  timely  shock 
force,  we  must  tailor  a logistics 
scheme  with  comparable  speed  and 
effectiveness.  Using  giant  jet  aircraft, 
rapid  deployment  logistics  ships,  and 
reliable  utility  and  heavy  lift  helicop- 
ters, we  will  have  to  institute  a new 
concept  of  a mobile  logistical  pipeline 
with  a flexible  “hose”  capable  of 
squirting  support  directly  to  the  user 
at  the  moment  that  it’s  needed.  This 
will  call  for  processes  that  allow  units 
to  transmit  their  support  require- 
ments instantaneously  to  the  source 
of  support.  It  will  call  for  processes 
that  allow  that  support  source  to  sift 
incoming  requests  rapidly  to  assign 
priorities  when  this  would  seem  neces- 
sary. It  will  call  for  processes,  in 
summary,  which  enable  the  delivery 
of  support  with  unprecedented  speed 
and  ease  to  match  the  momentum  of 
shock  combat  units.  Thus,  our  combat 
service  support  system  effort,  called 
CS3,  relies  heavily  on  automatic  data 
processing  and  information  assess- 
ment techniques  and  the  entire  logis- 
tics capability  must  be  supported  by 
extremely  responsive  communications 
linking  the  logistics  hose  with  the 
combat  force. 

Underlying  the  entire  concept  of 
agile  and  effective  shock  forces  in  all 
the  activities  or  phases  of  battle  is 
the  requirement  to  conserve  our 
power  sources,  command  apparatus, 
and  freedom  of  choice  or  initiative. 
The  conservation  of  resources  is  espe- 
cially significant  when  viewed  again 
in  terms  of  cost  tolerance  levels  dic- 
tating the  investment  base  for  our  na- 
tional defense.  The  shock  force  that 
places  a premium  on  agility,  on  effec- 
tiveness, and  on  timeliness  in  con- 
strast  to  sheer  mass  is  by  its  very 
nature  exceptionally  oriented  toward 
conserving  its  resources. 

The  most  priceless  resource  is,  of 
course,  the  human  one.  Over  the  years 
we  have  been  inclined  to  think  of  the 
combat  infantryman  as  “the  lone  man 
at  the  end  of  the  line.”  There  is  a 
compelling  drama  to  this  symbolism, 
involving  as  it  does  the  courage  and 


spirit  that,  when  all  is  said  and  done, 
is  the  final  determining  factor  in  our 
combat  effectiveness.  Nevertheless,  I 
think  the  Army  of  the  1970s  will  be 
bringing  some  transformations  in  the 
ways  and  means  of  conducting  battle 
that  will  greatly  modify  the  imagery 
in  “the  lone  man  at  the  end  of  the 
line.” 

This  is  because,  as  we  move  closer 
to  the  agile  and  effective  shock  army, 
we  are  going  to  see  some  phenomenal 
progress  in  our  ability  to  conserve  the 
lives  of  our  men.  The  basic  role  of  the 
infantry — to  seize  and  hold — will  re- 
main the  same,  but  the  way  this  role 
is  performed  is  in  for  startling  inno- 
vations and  modifications. 

The  role  of  man  in  battle  will  be 
changed — not  because  machines  have 
been  substituted  for  him — but  because 
machines  and  technology  have  in- 
creased his  effectiveness.  He  will  be 
able  to  stand  off  and  strike  lethal 
blows  at  the  enemy,  all  the  while  re- 
taining an  unprecedented  high  degree 
of  survivability. 

Man  will  have  to  find  the  enemy, 
but  he  will  have  technology  to  help 
him  to  do  this  and  to  conserve  his 
vital  energy. 

Man  will  still  have  to  fix  the  enemy, 
but  he  will  enjoy  the  use  of  agile, 
effective  weapon  systems  to  make 
that  fix  at  stand-off  distances. 

The  fighting  will  be  done,  not  by 
man  protected  only  by  the  shirt  on  his 
back,  but  by  these  same  weapon  sys- 
tems that  increase  his  striking  power 
while  reducing  his  vulnerability. 

I have  spoken  of  some  of  the  mod- 
ernization programs  and  objectives 
that  will,  I believe,  be  essential  to  the 
future  of  the  Army  of  the  1970s.  We 
face  a grave  threat  and  the  cost  toler- 
ance of  this  nation  provides  an  in- 
creasingly austere  investment  base, 
with  which  to  counter  that  threat. 

We  must  create,  then,  a force  capa- 
ble of  meeting  the  threat  of  shock 
through  mass. 

This  is  the  role  of  those  of  us  in  the 
Army  charged  with  charting  that 
course — to  design  a modernized  shock 
Army  keyed  to  the  nation’s  cost  toler- 
ance. 

I am  confident  we  can  do  exactly 
this  by  keeping  our  eyes  on  "this  sim- 
ple equation — agility  plus  effective- 
ness equals  shock.  That  really  says  it 
all. 
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il  metal  that  remembers  its  shape. 

An  explosive  that  sets  the  Apollo 
crew  on  the  moon. 

An  antisubmarine  missile  that  goes 
from  underwater  to  air  to  underwa- 
ter. 

Glass  that  gets  stronger  in  the  sea. 

These  are  just  some  of  the  develop- 
ments that  have  come  from  the  Naval 
Ordnance  Laboratory  (NOL)  at 
White  Oak,  Silver  Spring,  Md. 

For  50  years  the  laboratory  has 
conducted  a program  of  warfare  anal- 
ysis, research,  design,  development, 
test,  evaluation,  systems  integration, 
and  fleet  engineering  support  in 
weapon  systems,  principally  in  the 
areas  of  surface  and  undersea  war- 
fare. It  has  also  conducted  investiga- 
tions into  related  fields  of  science  and 
technology. 

A staff  of  approximately  3,000  and 
a budget  of  $70  million  permits  pur- 
suit of  weapons  development  from  the 
most  basic  studies  to  the  point  of 
readiness  for  fleet  use.  A portion  of 
each  year’s  budget  is  allocated  to  in- 
dependent research — self-directed  in- 
quiry into  problems  of  aeroballistics, 
chemistry,  mathematics  and  physics 
that  have  a relevance  to  eventual  mil- 
itary objectives. 

NOL  is  under  the  administrative 
control  of  the  Naval  Material  Com- 
mand (NAVMAT),  and  receives  13.6 
percent  of  its  funding  from  its  parent 
organization.  Over  70  percent  of  its 
support  comes  from  the  various 
NAVMAT  systems  commands;  the 
balance  from  the  Air  Force,  the 
Army,  Defense  Atomic  Support 
Agency,  National  Aeronautics  and 
Space  Administration,  and  miscella- 
neous sources. 

The  laboratory  is  headed  by  a mili- 


tary commander  and  a civilian  techni- 
cal director,  with  the  commander  re- 
sponsible for  the  overall  operation  of 
the  laboratory,  and  the  technical 
director  for  the  conduct  of  the  techni- 
cal programs. 

Organizationally  the  laboratory  is 
arranged  into  two  research  areas,  two 
engineering  development  areas,  and 
two  principal  support  areas,  each 
under  an  associate  or  assistant  tech- 
nical director.  Three  staff  groups — 
the  management  staff,  the  personnel 
office,  and  the  advanced  planning  and 
analysis  staff — report  directly  to  the 
technical  director  and  commander. 

Below  these  broad  areas  of  manage- 
ment, the  laboratory  is  organized  into 
departments  by  scientific  and  engi- 
neering disciplines. 

In  addition  to  the  plant  at  White 
Oak,  NOL  maintains  three  major  field 
facilities  which  are  used  to  help  de- 
termine the  reliability  of  prototype 
weapons  under  actual  sea  conditions. 
Evaluation  of  mines  and  air-dropped 
weapons  is  done  at  Solomons,  Md. ; 
mines  at  Fort  Monroe,  Va. ; and 
mines,  air-dropped  and  underwater 
launched  weapons  at  Fort  Lauderdale, 
Fla. 

Throughout  its  50-year  history, 
NOL  has  developed  a partnership 
with  industry  in  the  performance  of 
its  mission  by  using  commercial  prod- 
ucts, by  encouraging  industry  to  pick 
up  the  research  and  development 
where  NOL  leaves  off,  or  by  industry 
participation  on  the  development  and 
production  team. 

In  its  search  for  a non-corrosive, 
non-magnetic  material  for  tools  for 
underwater  repair  of  magnetic  appa- 
ratus, NOL  led  in  the  development  of 
a new  class  of  non-magnetic  metals. 


From  this  independent  research  has 
come  an  amazing  metal  called  nitinol 
— the  metal  with  a memory.  An  alloy 
of  titanium  and  nickel,  nitinol’s  prop- 
erties can  be  varied  by  changing  the 
proporton  of  nickel  and  titanium,  or 
through  the  addition  of  other  alloying 
elements.  In  one  form,  nitinol  wire 
can  be  bent,  coiled,  or  crushed  and,  if 


Dr.  Gregory  K.  Hartmann  has 
been  Technical  Director  of  the 
Naval  Ordnance  Laboratory 
since  1955.  He  has  served  at 
NOL  since  1946,  first  as  head  of 
the  Explosives  Department  and 
later  as  Associate  Technical 
Director  for  Research.  He  holds 
a B.  S.  degree  in  physics  from 
the  California  Institute  of  Tech- 
nology and  was  a Rhodes  Scholar 
at  Oxford  University,  where  he 
received  a B.  A.  degree  in  math- 
ematics with  a special  subject  in 
relativity.  He  received  his  Ph.D 
in  physics  from  Brown  Univer- 
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moderately  heated,  will  return  to  its 
original  shape. 

This  feature  makes  the  wire  attrac- 
tive for  many  commercial  uses  such 
as  self-erectable  space  structures, 
thermally  actuated  devices  (fire  and 
safety  devices),  self-actuating  fasten- 
ers, and  the  principal  component  of 
heat-mechanical  energy  converter 
(the  repeating  cycle  heat  engine). 

NOL  continues  its  interest  in  ni- 
tinol  research,  but  much  of  its  further 
development  and  all  of  its  production 
is  being  conducted  now  by  industry. 

Glass  that  gets  stronger  in  the  sea 
is  another  example  of  the  way  indus- 
try and  NOL  have  teamed  up  to  de- 
velop new  materials. 

NOL  pioneered  the  use  of  glass  for 
submersibles  and  sought  ways  to 
strengthen  glass  to  make  a suitable 
material  for  moisture-contacted  struc- 
tures. Industry  has  been  doing  the 
same  thing. 

Surface-compression  strengthening 
by  ion-diffusion  has  resulted  in  a 
glass  that  gains  in  strength  after  im- 
mersion in  the  sea.  To  determine  if 
these  methods  of  strengthening  did 
indeed  increase  the  strength  of  the 
glass,  NOL  conducted  a recent  series 
of  tests.  Five  types  of  commercial 
glass,  each  strengthened  by  the  manu- 
facturers’ own  ion-diffusion  processes 
were  used.  Test  results  showed  an  in- 
crease in  “design-allowable”  strengths 
of  at  least  6 percent,  and  in  one  mate- 
rial of  46  percent. 

Tests  were  conducted  in  the  ocean 
for  18  months  and  for  8 years  in  the 
laboratory  at  NOL  in  circulating  sim- 
ulated sea  water.  Specimens  were  held 
at  constant  bending  stress  from  20 
percent  to  70  percent  of  the  average 
ultimate  bending  strengths  of  the  ma- 
terials. 

The  specimens  were  bent  in  a 
strong  arc  throughout  the  exposure 
periods.  All  sprang  straight  after  re- 
lease, with  no  evidence  of  cold  flow. 

The  results  of  these  tests  point  to 
future  use  of  surface  compression 
strengthened  glass  to  form  many 
structures,  vehicles,  or  devices  for  use 
in  a marine  environment.  Industry,  as 
well  as  the  Navy,  can  find  many  uses 
for  such  a construction  material. 

Not  all  work  performed  by  NOL  is 
done  for  the  Navy.  Money  from 
NASA  enabled  NOL  to  develop  hex- 
anitrostilbene — a stable  explosive 
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with  a formidable  name.  Because  of 
NOL’s  expertise  in  the  field  of  explo- 
sives, NASA  requested  the  laboratory 
to  recommend  or  develop  an  explosive 
suitable  for  use  in  the  seismic  experi- 
ment package  that  is  to  be  used  in  its 
study  of  the  lunar  surface.  It  must  be 
stable  enough  to  stand  the  journey  to 
the  moon  and  to  remain  in  the  moon’s 
rugged  environment  with  its  extremes 
of  temperature,  without  evaporation 
or  detonation  before  signal.  The  explo- 
sive, called  HNS  for  short,  will  be 
used  by  NASA  for  the  seismic  testing 
in  an  upcoming  moon  mission. 

However,  it  has  already  been  of 
considerable  benefit  to  the  Apollo  pro- 
gram-— triggering  the  release  of  the 
landing  gear  of  the  lunar  module  to 
assure  a soft  landing;  separating  the 
ascent  stage  from  the  descent  stage  to 


permit  the  return  of  the  lunar  module 
to  the  command  module ; and  after 
the  astronauts  were  safely  abroad  the 
command  module,  separating  the 
lunar  module  and  setting  it  adrift  in 
space. 

Aside  from  space  use,  as  a device  to 
get  things  to  operate,  HNS  offers  a 
potential  to  the  oil  industry.  Deep  oil 
wells  need  a thermally  stable  explo- 
sive to  start  the  flow  of  oil.  HNS  may 
prove  to  be  the  answer  to  these  needs. 

Phase  Plan 

The  laboratory  is  annually  engaged 
in  the  development  of  weapon  sys- 
tems, subsystems  and  components  to 
the  extent  of  69  percent  of  its  budget. 
It  owes  much  of  its  success  in  the 
area  to  the  Phase  Plan,  an  orderly 


process  whereby  a project  proceeds  by 
discrete  steps  from  design  to  produc- 
tion (Figure  1). 

Before  undertaking  a major  pro- 
ject, a feasibility  study  is  made,  par- 
ticularly in  the  development  of  a new 
weapon  or  weapon  system  which  de- 
pends on  a combination  of  new  princi- 
ples, or  which  may  satisfy  a new  tac- 
tical need. 

This  is  mostly  a paper  study,  with 
as  little  experimenting  and  testing  as 
necessary.  Its  aim  is  to  determine  two 
things — is  the  weapon  or  system  fea- 
sible, and  is  it  desirable? 

The  proposed  weapon  or  system  is 
assessed  at  a reasonable  level  of  con- 
fidence to  determine  if  its  characteris- 
tics are  attainable  within  acceptable 
limits. 

The  value  of  the  target  (or  the 


NOL  Phase  Plan:  Part  I 


PHASE  TITLE 


PHASE  OUTPUT 


I Contract  Definition  Phase  (CDP) 

II  Contractor  — Conducted  Development 

A.  Prototype  Production  for  Evaluation 

B.  Technical  Evaluation 

0R 

II  NOL  — Conducted  Development 

A.  Design 

B.  Product  Engineering  and  Manufacturing  PPE 

C.  Technical  Evaluation 


Contract  Elements 
Incentive  Features 
Awards  Criteria 

Contractor  Review 
Documentation  Review 
Evaluation  Report 
Recommendation  Letter 


Design  Disclosures 
Release  to  Pilot  Production 
Design  History 
Evaluation  Report 
Completion  Letter 


III  Pilot  Production 

IV  Production 


Outside  NOL 
Outside  NOL 
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magnitude  of  the  threat)  should  be 
compatible  with  the  effort  required  to 
develop  and  deploy  the  proposed 
weapon.  It  should  furnish  a capability 
not  now  in  existence  or  should  do  a 
better  job  than  some  existing  weapon, 
with  sufficient  cost-effectiveness  mar- 
gin on  this  preliminary  study  to  indi- 
cate an  engineering  study  has  reason- 
able prospects  for  a worthwhile  pay- 
off. 

The  exploratory  study  and  develop- 
ment, which  is  divided  into  two  parts, 
takes  the  study  of  the  project  into 
greater  depth. 

The  exploratory  engineering  study 
is  a follow-on  of  the  feasibility  study 
and  has  as  its  purpose  to: 

• Make  a fine-grain  assessment  of 
the  key  problems  highlighted  in  the 
feasibility  study,  and  to  devise  techni- 
cal approaches  for  the  solution. 

• Establish  in  some  detail  a pro- 
posed weapon  profile  or  performance 
envelope. 

• Put  tradeoff  and  cost-effective- 
ness studies  of  the  feasibility  study 
on  a more  quantitative  footing  in  the 
light  of  the  first  two  aspects  of  the 
exploratory  engineering  study. 

• Formulate  a detailed  plan  for  the 
exploratory  and/or  advanced  develop- 
ment which  must  be  conducted  to  find 
solutions  to  the  key  problems  prior  to 
engineering  or  operational  system  de- 
velopment. 

Exploratory  development  is  typi- 
cally composed  of  analytical  studies, 
preliminary  designs,  and  laboratory 
and  field  demonstration  (often  on  a 
scaled  basis)  of  the  feasibility  of  tac- 
tical usefulness  of  a system.  Hard- 
ware development  extends  only  to  the 
breadboard  or  experimental  model 
stage. 

For  major  systems,  advanced  devel- 
opment is  conducted,  with  production 
of  engineering  prototype  models  and 
full  or  realistic  scale  testing  in  all 
key  areas. 

The  results  of  the  exploratory  and 
advanced  development  phases  are  sub- 
mitted to  the  Chief  of  Naval  Opera- 
tions in  a report  package,  giving  the 
elements  needed  to  proceed  with  the 
contract  definition  phase. 

From  this  information  it  will  be  de- 
termined whether  development  of  the 
project  will  be  conducted  by  NOL  or 
by  contract.  If  by  contract,  and  in 
certain  cases  if  by  NOL,  the  project 


goes  through  a contract  definition 
phase,  in  which  a formal  proposal  is 
prepared  by  the  contractor  (or  NOL 
if  performing  the  development). 

The  contract  definition  phase  is  the 
usual  entry  point  for  a contractor 
into  the  project.  However,  exploratory 
or  advanced  development  can  be  per- 
formed with  contract  assistance.  If 
this  is  the  case,  NOL  serves  only  as  a 
consultant  to  the  contractor  in  the 
contract  definition  phase,  whereas 
normally  NOL  monitors  the  contrac- 
tor output  during  this  phase. 

When  the  project  gets  to  the  devel- 
opment phase,  it  is  expected  that 
there  will  be  little  change  in  the 
objective  specifications  for  the  weapon 
characteristics. 

For  contractor-conducted  develop- 
ment, NOL  provides  contract  monitor- 
ing by  reviewing: 

• Technical  approach  and  develop- 
ment progress. 

• Performance  for  pay-off. 

• Design  documentation. 

• Assembly  and  operation  publica- 
tions. 

NOL  also  serves  as  trouble  shooter, 
and  normally  is  responsible  for  tech- 
nical evaluation  of  the  prototype. 

It  is  essential  that  when  the  labora- 
tory is  assigned  monitor,  trouble- 
shooter, or  technical  evaluation  re- 
sponsibilities, the  contract  with  the 
developing  contractor  must  be  explicit 
in  detail  as  to  the  laboratory’s  func- 
tions in  order  to  avoid  the  charge  of 
interference.  Likewise,  hardware  re- 
quirements to  carry  out  the  labora- 
tory’s plan  for  technical  evaluation 
should  be  clearly  written  into  the  con- 
tract. 

Even  when  the  development  is  car- 
ried out  in-house  by  NOL,  contract 
assistance  is  still  usually  required. 
Contracts  for  component  or  module 
development  are  awarded  and  techni- 
cally directed  by  NOL. 

Proof  of  the  pudding  is  in  the  eat- 
ing. After  development  has  been  com- 
pleted, prototypes  need  to  be  evalu- 
ated. Whether  NOL  or  the  contractor 
has  performed  the  development,  NOL 
prepares  the  plan  and  conducts  the 
technical  evaluation. 

Contracts  for  technical  evaluation 
of  hardware  are  awarded  by  NOL 
and  receive  NOL  technical  direction. 
Contracts  for  prototype  production 
for  evaluation  may  or  may  not  be 


awarded  to  the  same  contractors  used 
for  the  development. 

Having  passed  NOL  technical  eval- 
uation, the  project  is  released  for 
pilot  production.  NOL  prepares  a re- 
port and  the  release  letter  to  the 
sponsor. 

Technical  data  (drawings,  specifi- 
cations, quality  assurance  provisions, 
etc.)  are  prepared  by  NOL  or  by  con- 
tract at  the  discretion  of  the  labora- 
tory. These  documents  are  reviewed 
for  product  engineering,  technical 
completeness,  and  accuracy  and 
soundness  of  design.  Publications  cov- 
ering the  weapon  description,  assem- 
bly, test  and  checkout,  operational 
use,  etc.,  are  prepared  by  NOL  or  by 
contract  under  NOL  direction.  This 
data  is  available  to  the  pilot  produc- 
tion and  production  contractors. 

Project  Responsibilities 

Who  is  responsible  for  seeing  that  a 
project  runs  smoothly,  is  finished  on 
time,  and  that  the  hardware  functions 
as  it  should  and  meets  all  require- 
ments? 

Under  NOL’s  present  functional  or- 
ganization, one  segment  of  the  labora- 
tory is  expected  to  contribute  the 
major  effort  in  the  development  of  a 
project.  It  is  named  the  “lead  seg- 
ment,” and  its  chief  is  responsible  for 
seeing  that  the  project  is  carried  out. 

However,  in  the  case  of  major  pro- 
jects requiring  effort  from  more  than 
one  of  the  discipline  areas,  it  is  essen- 
tial that  coordination  be  effected  be- 
tween the  areas.  For  such  a project  a 
full-time  staff  assistant,  or  project 
manager,  is  assigned  to  the  lead  seg- 
ment. He  serves  as  the  focal  point  in 
the  laboratory  for  the  project,  and 
coordinates  the  project  internally  and 
externally.  He  is  the  laboratory’s 
official  spokesman  and  the  contact  for 
contractors  and  organizations  outside 
Navy. 

It  is  the  project  manager  who 
charts  the  course  of  the  project,  mak- 
ing all  plans  of  action  and  approach, 
and  budgeting  for  personnel  needs. 
He  is  responsible  for  preparing  rec- 
ommendations for  release  of  the  pro- 
ject to  the  laboratory  management 
when  the  time  comes  for  contract  de- 
velopment or  production  work.  He  is, 
therefore,  the  man  most  closely  in 
( Continued  on  page  29.) 
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On  July  31,  1969,  Deputy  Secretary 
of  Defense  David  Packard  sent  a 
memorandum  to  the  Secretaries  of 
the  Military  Departments,  high- 
lighting major  problems  in  weapon 
system  acquisition  and  outlining 
current  administration  policy  with 
respect  to  improvements. 

The  Army  action  plan  to  implement 
Secretary  Packard’s  guidance  ex- 
tended the  improvement  program  to 
the  entire  materiel  acquisition  cycle, 
and  addressed  overall  program  man- 
agement. The  largest  areas  of  re- 
sponsibility were  under  the  Army 
Materiel  Command  (AMC),  which 
devised  a program  called  “Program 
for  the  Refinement  of  the  Materiel 
Acquisition  Process”  (PROMAP-70). 
PROMAP-70  is  being  directed  by 
Major  General  Paul  A.  Feyereisen, 
AMC’s  Deputy  Commanding  General 
for  Materiel  Acquisition.  [See  article, 
“PROMAP-70,”  by  Major  General 
Feyereisen,  Defense  Industry  Bulletin, 
August  1970,  page  18.] 

Two  of  the  tasks  identified  under 
PROMAP-70  as  needing  improvement 
were  analysis  of  technical  risk  and 
cost  estimating. 

The  following  two  articles  discuss 
these  subjects  as  they  are  being  ad- 
dressed under  the  program. 


Risk  Analysis 


John  D.  Hwang 
James  L.  Arnett 

A 

il  nalysis  of  risk  is  not  new  to  the 
military  services.  However,  the 
formal  presentation  of  an  in-depth 
study  called  a risk  analysis  is  new. 
The  latter  is  now  a way  of  life  for 
project  managers  in  the  Army 
Materiel  Command  (AMC). 

Analysis  of  technical  risk  is  one  of 
the  tasks  of  AMC’s  PROMAP-70 
program.  The  objective  of  this  task  is 
to  improve  the  analysis  of  technical 
risk  so  that  cost  growth  does  not 
result  from  prolonged  development 
and  from  changes  required  to 
overcome  technical  problems.  This 
objective  is  achieved  by: 

• Prototype  demonstrations. 

• Technical  audits. 

• Back-up  development  of  high-risk 
components. 

A necessary  prerequisite  to  the 
developing  of  a capability  to  analyze 
technical  risk  was  initiation  of  a 
training  program.  This  task  was 
assigned  to  the  Army  Logistics 
Management  Center  (ALMC)  at  Fort 
Lee,  Va. 

The  scope  of  the  effort  that  is  being 
made  to  educate  certain  people  in 
techniques  and  ways  of  doing  risk 
analysis  is  broad.  A logical  question 
might  be,  why  so  much  emphasis  on 
this  particular  area,  when  there  are 
so  many  other  areas  in  logistics 
where  attention  is  required?  The 
answer  to  this  question  is  quite 
involved. 

To  start  with,  proper  executive 
decisions  in  any  field  require  that  the 
best  possible  information  be  provided 
the  decision  maker.  However,  in  the 
case  of  a decision  on  a major  weapon 
system,  the  requirement  is 
significantly  more  stringent,  in  that 
the  fate  of  the  nation  could  well 


depend  upon  the  outcome.  Further, 
economic  considerations  also  have 
great  impact.  Waste  in  Government 
has  always  been  deplored.  But,  under 
present  conditions,  with  large 
investments  in  heavy  weapon  systems 
and  increasing  requirements  in  the 
public  sector,  public  reaction  to 
military  spending  is  such  that  no 
effort  must  be  spared  in  ensuring  that 
we  get  the  greatest  value  for  each 
defense  dollar  spent.  Risk  analysis  is 
one  tool  which,  when  used  correctly, 
can  provide  necessary  information  for 
decision  making  under  such  conditions. 

What  is  the  nature  of  this  tool  and 
is  it  new?  Well,  for  some  time  the 
Defense  Department  has  emphasized 
the  use  of  quantitative  methods  in  the 
process  of  executive  decision  making. 
By  now,  this  movement  has  reached 
most  levels  of  management  in  the 
military  services.  The  most 
fashionable  name  for  these  techniques 
for  the  past  few  years  has  been 
systems  analysis.  For  example,  Alain 
Enthoven,  one  of  the  leaders  in 
systems  analysis  under  former 
Secretary  of  Defense  McNamara, 
stated  in  A Modern  Design  for 
Defense  Decision * that  systems 
analysis  analyzes  alternative  objec- 
tives and  explores  their  implications. 

It  is,  therefore,  clear  that  risk 
analysis  and  systems  analysis  are 

* Alain  C.  Enthoven,  “Operations 
Research  at  the  National  Policy 
Level,’’  in  A Modern  Design  for 
Defense  Decision,  A McNamara- 
Hitch-Enthoven  Anthology,  edited  by 
Samuel  A.  Tucker  (Washington, 
D.  C.,  Industrial  College  of  the  Armed 
Forces,  1966). 
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very  similar.  If  not  the  same  family, 
they  are  at  least  the  same  tribe. 
There  are  some  basic  differences,  but 
they  are  more  related  to  techniques 
and  methodology  than  to  the  purpose 
of  the  analysis.  In  fact,  one  could  be 
considered  as  a subset  of  the  other. 
The  choice  as  to  which  is  which  would 
depend  on  the  viewpoint  of  the 
evaluator.  The  discussion  in  this 
article  will  indicate  how  risk  analysis 
has  a close  affinity  to  systems 
analysis  and  that  it  adds  a new 
dimension  to  the  acquisition  process. 

With  the  constant  need  to  make 
management  decisions  on  some 
quantified  basis,  emphasis  on  systems 
analysis  in  DOD  began  the 
McNamara  era,  in  1961.  The  theme  of 
McNamara’s  system  analysis  was  that 
defense  is  an  economic  problem  in  the 
efficient  allocation  and  use  of 
resources.  He  introduced  what  has 
been  termed  the  3-phase  operation: 
planning,  programming,  and 


budgeting.  Planning  involves  cost- 
effectiveness  analysis.  Heavy  reliance 
has  been  placed  on  systems  analysis 
in  the  consideration  of  questions  such 
as  how  much  is  enough,  how  should 
resources  be  allocated,  and  what 
tradeoffs  among  doctrine,  weapons, 
equipment,  etc.,  are  feasible  in  the 
achieving  of  defense  posture.  All  in 
all,  systems  analysis  has  been  denoted 
as  “quantified  common  sense”  and 
used  to  provide  “synthetic 
experience.”  Systems  analysis/ 
systems  engineering  can  be  defined  as 
an  explicit  logical  examination  of 
alternatives  by  estimating  and 
comparing  the  impact  of  each 
alternative  on  the  cost  and/or 
effectiveness  of  a given  system 
without  violating  exogeneous 
constraints  imposed  on  the  system 
under  study.  One  school  of  thought 
juxtaposes  systems  analysis  and 
system  engineering  by  establishing 
system  performance  objectives  versus 
design  criteria  for  system  elements. 

A significant  part  of  the  activities 
of  DOD  involves  weapons 
development  and  production,  or  as  we 
know  it,  the  weapon  systems 
acquisition  process.  This  process 
includes  four  phases:  concept 

formulation;  contract  definition; 
research,  development,  test,  and 
evaluation;  and  production.  It 
emphasizes  the  flow  of  decisions  and 
activities,  including  actions,  reactions, 
and  interactions  of  government 
agencies  and  defense  contractors. 
Decision  analyses  are  required  at  all 
echelons  of  the  defense  organization 
regarding  factors  that  affect  the  cost, 
time  of  availability,  and  performance 
of  weapon  programs. 

A familiarity  with  basic  terms  is  a 
prerequisite  to  the  understanding  of 
any  subject,  and  decision  analysis  and 
acquisition  management  are  no 
exception.  For  example,  a weapon 
system  is  defined  as  a composite  of 
equipments  such  as  an  aircraft,  a 
radar  unit,  or  a reconnaissance 
satellite  with  supporting  gear,  any 
one  of  which  may  be  employed  as 
entity  to  accomplish  a military 
mission,  such  as  offsetting  a threat  of 
potential  advances  of  hostile  bombers 
to  our  defense  territories.  An 
alternative  definition  of  a weapon 
system  is  a set  nf  potential  military 
capabilities.  The  ability  of  a weapon 


system  to  perform  a mission  is  de- 
scribed in  terms  of  three  quantities 
or  dimensions:  cost,  time,  and  per- 
formance. 

Cost  reflects  the  resource 
commitments  required  to  attack  a 
specific  level  of  potential  enemy 
capability.  Time  denotes  the  period 
during  which  the  weapon  system  is 
available  for  military  operations, 
thereby  determining  the  system’s 
effectiveness  relative  to  the  military 
environment  within  which  it  operates. 
Finally,  performance  reflects  a 
weapon  system’s  technical  quality  in 
terms  of  system  characteristics  such 
as  mobility,  firepower,  communication, 
and  reliability.  Reliability  is  further 
defined  as  the  probability  that  the 
system  can  sustain  its  technical 
performance  potential. 

A weapon  system  program  decision 
is  defined  as  the  decision  to  undertake 
and  commit  resources  to  the 
development  of  a specific  weapon 
system.  A multiplicity  of  technical, 
military,  financial,  and  scheduling 
decisions  determines  the  course  of  a 
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typical  weapon  program.  In  actual 
program  decisions,  uncertainties  are 
very  real,  and  sometimes  determining, 
complications.  A closer  definition 
would  state  that  a weapon  system 
program  decision  is  a decision  made 
under  uncertainties  much  greater 
than  normally  encountered. 

In  defining  acquisition  management, 
we  observe  first  that  management  per 
se  is  the  process  of  converting 
information  into  action,  while 
acquisition  management  constitutes 
an  information  feedback  loop. 

Acquisition  management  is  a 
complex,  multi-loop  and 

interconnected  system.  Decisions  are 
made  at  multiple  points  throughout 
the  system,  with  each  resulting  action 
generating  information  that  may  be 
used  at  several  but  not  all  decision 
points.  This  structure  of  cascaded  and 
interconnected  information-feedback 
loops,  when  taken  together, 
constitutes  the  management  process. 
The  interlocking  network  of 
information  channels  emerges  at 
various  points  to  control  physical 
processes.  Every  action  point  in  the 
management  network  is  backed  up  by 
a local  decision  point  whose 
information  sources  reach  into  other 
parts  of  the  organization  and  the 
surrounding  environment. 

A weapon  system  program  decision 
involves  the  interrelationship  of  four 
fundamental  elements:  external 

threat,  cost,  state  of  the  art,  and 
time.  The  existence  of  an  external 
threat  is  the  raison  d’etre  for 
weapons  development.  Cost  enters  into 
the  program  decision  as  a constraint. 
The  state  of  the  art  constitutes  a 
further  constraint  upon  a nation’s 
ability  to  deal  with  the  external 
threat,  at  any  particular  point  in 
time.  As  time  passes,  increases  in  the 
nation’s  stock  of  knowledge  can  be 
expected  to  offset  to  some  extent  the 
prior  inability  to  deal  with  the 
external  threat.  The  interaction 
between  time,  the  growth  of  technical 
knowledge,  and  the  external  threat  is 
therefore  significant. 

Historically,  it  has  been  imperative 
to  exploit  quickly  all  significant 
advances  in  the  state  of  the  art,  in 
order  to  maintain  the  qualitative 
superiority,  or  at  least  parity,  of  the 
weapons  inventory.  This  quickness 
implies  the  decision  to  begin 
development  after  technical  feasibility 


is  predicted,  or  at  some  time  soon 
thereafter.  Development  lead  time 
(the  time  interval  between  decision  to 
begin  development  and  ensuing 
operational  availability  of  that 
weapon)  is  then  dependent  upon  the 
amount  of  resources  allocated  to  the 
development  effort. 

Past  problems  in  cost  growth, 
schedule  slippage,  and  degradation  of 
performance  during  the  course  of  the 
weapon  system  acquisition  process  led 
to  a search  for  a way  to  assess  the 
probability  of  program  success,  and  to 
control  program  problems.  This 
assessment  of  program  success 
constitutes  the  basis  for  the  risk 
analysis  of  a program  or  project. 

Uncertainties  exist  and  affect  the 
three  dimensions  of  cost,  time,  and 
performance.  A risk  analysis  is 
merely  an  extension  of  systems 
analysis  to  determine  tradeoffs  among 
these  three  dimensions,  except  that  a 
fourth  dimension  of  risk  is 
introduced.  This  latter  factor  is  used 
as  a common  measure  to  integrate  the 
three  dimensions.  Hence,  risk  can  be 
defined  as  the  probability  that  the 
weapon  system  will  fail  in  at  least 
one  of  the  following  ways : 

• Achieving  the  specified  perform- 
ance. 


• Meeting  the  time  constraint. 

• Meeting  the  cost  constraint. 

Risk  analysis  can  thus  be  envisaged 
as  the  systems  analysis  of  risk. 

As  the  basic  objective  of  risk 
analysis  is  to  create  a quantitative 
and  experimental  laboratory  to  study 
the  probability  of  program  success, 
the  general  methodology  for  a risk 
analysis  is  quite  similar  to  the  steps 
involved  in  systems  analysis,  systems 
engineering,  or  industrial  dynamics. 
The  steps  include : 

• Identify  objective. 

• State  the  alternatives. 

• Collect  the  data. 

• Construct  the  model. 

• Simulate. 

• Validate  the  model. 

• Obtain  the  criteria  and  establish 
trends. 

Under  the  general  methodology,  the 
basic  scheme  for  risk  analysis  is 
shown  in  Figure  1.  We  begin  with  the 
identification  of  the  levels  and  details 
of  the  analysis.  Next,  all  system 
candidates  under  consideration  are 
noted.  We  detail  out  all  uncertainties 
which  could  affect  the  three 
dimensions.  We  then  collect  data 
which  are  normally  in  two  forms: 
objective — available  data  from  test- 
ing, data  bank,  or  previous  studies; 
subjective — judgmental  values  ob- 
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tained  from  experts  in  the  field  under 
consideration. 

It  is  now  necessary  to  obtain 
probability  distributions  of 

performance,  cost  and  time  to 
completion  and  to  construct  the  model 
to  combine  the  probability  values  to 
calculate  risk  for  each  set  of  values  of 
cost,  time,  and  performance.  It  is  also 
necessary  to  compute  tradeoffs  among 
these  factors  from  simulations,  to 
obtain  criteria  and  trends  as 
recommendations  for  decision 
analysis.  Furthermore,  sensitive 
elements  or  parameters  and  high  risk 
areas  are  identified  so  that  those 
critical  areas  are  carefully  monitored. 
Unfortunately,  the  necessary 
validation  phase  may  not  be  possible 
until  such  time  as  actual  test  data  are 
generated,  or  at  regular  update 
intervals. 

In  1969,  the  Aerospace  Industries 


Association  (AIA)  initiated  a massive 
effort  to  uncover  the  problem  of 
relating  uncertainties  in  weapon 
system  development.  In  identifying 
the  essential  technical  steps,  AIA 
found  that  there  has  been  much 
similarity  in  the  evolution  of 
programs  through  uncertainties. 
Uncertainties  fall  into  two  main 
categories:  the  things  you  know  you 
don’t  know  at  the  start  of  the 
program,  and  things  you  don’t  know 
you  don’t  know.  Thus,  we  have 
known-unknowns  for  which  allow- 
ances can  be  made  and  unknown- 
unknowns  (unk-unks)  for  which  one 
is  unable  to  plan.  Ideally,  of  course, 
we  should  quantify  each  uncertainty. 

In  these  days  of  stringent 
budgetary  restrictions,  it  is  necessary 
that  we  ask  ourselves  whether  or  not 
resources  devoted  to  risk  analysis 
contribute  to  improved  acquisition 


management.  The  answer  is  that 
significant  payoffs  include 

identification  of  high  risk  areas,  so 
additional  studies  can  bridge  these 
gaps  in  the  decision-making  process, 
as  well  as  enabling  us  to  evaluate 
the  sensitive  and  critical 
parameters  which  must  be  most 
carefully  monitored.  One  added 
fallout  benefit  of  risk  analysis  is  to 
train  all  acquisition  management 
personnel  to  become  more  conscious  of 
system  risk.  Appreciation  of  risk  by 
all  levels  of  acquisition  personnel 
should  increase  the  probability  of 
project  success  by  contributing  to  the 
control  of  cost  growth,  schedule 
slippages,  and  degradation  of 
performance.  Finally,  the  quality  of 
individual  risk  analyses  will  improve 
as  the  subjective  type  data  provided 
by  enlightened  acquisition  personnel 
improves. 


Cost  Estimating  Techniques 
for  Systems  Acquisition 


Major  Paul  R.  Herholz  Jr,  USA 

U^nder  PROMAP-70,  a profile  study 
was  made  of  the  Army  Materiel  Com- 
mand’s capability  for  cost  estimating 
and  cost  analysis.  The  results  of  the 
study  evidenced  the  need  for  addi- 
tional personnel,  cost  data  centers  in 
each  commodity  command,  and  formal 
training  of  personnel  involved  in  cost 
estimating  and  analysis. 

The  Army  Logistics  Management 
Center  (ALMC)  was  tasked  to  de- 
velop several  new  courses  of  instruc- 
tion to  assist  in  the  accomplishment 
of  specific  tasks  included  in  PRO- 
MAP-70.  The  first  requirement  was  a 
course  in  life-cycle  cost  estimating. 

This  article  introduces  some  cost  es- 
timating concepts  taught  Army  Mate- 
riel Command  (AMC)  military  and 
civilian  cost  estimators  at  ALMC. 


Estimating  Methods 

Research  in  the  field  of  cost  esti- 
mating determined  that,  although  nu- 
merous variations  exist,  there  are 
basically  three  methods  used  for  cost 
estimation — industrial  engineering, 
analogy,  and  statistics.  However, 
mention  must  be  made  of  a fourth 
factor,  the  use  of  expert  opinion. 

This  quality  is  an  essential  element 
in  any  approach  to  the  cost  estimation 
of  complex  materiel  systems. 

Research  indicated  that  quantita- 
tive methods,  i.e.,  statistical  and  some 
operations  research  techniques,  should 
be  emphasized  in  AMC  cost  estimat- 
ing and  analysis.  It  became  evident, 
however,  that  the  qualitative  or 
subjective  factors  which  influence  a 
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system’s  cost  should  also  be  consid- 
ered. Regardless  of  the  quantitative 
technique  used,  it  is  not  possible  to 
predict  future  events — in  this  case, 
cost — with  certainty.  Knowledge  of 
the  qualitative  factors  involved  is  es- 
sential to  a basic  understanding  of 
the  scope  and  complexity  of  the  cost 
estimating  problem.  In  addition,  this 
knowledge  assists  an  estimator  in 
judging  the  validity  of  his  analytical 
estimates.  As  a result,  the  cost  esti- 
mators must  consider  both  the  quanti- 
tative techniques  and  the  qualitative 
factors  involved  in  predicting  the  life- 
cycle  cost  of  a system. 

Awareness  of  several  qualitative 
factors  is  necessary  for  a well 
rounded  understanding  of  the  cost  es- 
timating problem.  These  include  tech- 
nical knowledge  of  those  procurement 
policies,  procedures,  and  techniques 
which  influence  a system’s  cost.  AMC 
cost  estimators  are  given  information 
relevant  to  cost  from  the  areas  of 
contract  definition  and  source  selec- 
tion, pricing  policy  and  technique, 
contract  pricing  arrangements,  nego- 
tiation, cost  reduction,  and  the 
“should  cost”  concept. 

Basic  Assumption 

The  basic  premise  of  all  the  tech- 
niques is  that  a cost  estimate  can  be 
developed  formally  on  the  assumption 
that  experience  is  a reliable  guide  to 
the  future.  In  the  simplest  case  the 
guidance  is  clear,  such  as  the  cost  of 
off-the-shelf  commercial  items.  At  a 
slightly  more  sophisticated  level,  aver- 
age costs  can  be  calculated  and  used 
as  factors  to  estimate,  e.g.,  the  cost  to 
drive  a tracked  vehicle  a mile  or  fly  a 
helicopter  for  an  hour.  A great  deal 
of  estimating  is  of  this  general  type 
— the  relationship  between  past  expe- 
rience and  future  expectation  is  fairly 
obvious. 

The  problems  which  are  of  most 
concern,  however,  are  those  in  which 
the  relationship  between  the  past  and 
the  future  is  unclear,  because  the  new 
item  differs  in  some  significant  way 
from  its  predecessors.  The  challenge 
to  AMC  and  industry  cost  estimators 
is  to  project  from  the  known  to  the 
unknown,  and  to  use  experience 
gained  on  existing  equipment  to  pre- 
dict the  cost  of  equipment  of  the  next 
generation. 


The  statistical  technique  of  regres- 
sion analysis  can  often  be  used,  when 
relevant  data  is  available,  to  predict 
the  costs  of  components  of  a new  sys- 
tem and,  in  some  cases,  the  entire 
hardware  cost.  The  technique  can  be 
used  when  it  is  felt  that  a relation- 
ship exists  between  a physical  charac- 
teristic of  the  component  or  system 
and  the  cost  of  the  component  or  sys- 
tem. 

Figure  1 shows  an  example  of  the 
basic  concept  of  regression  analysis. 
In  the  example,  the  relationship  be- 
tween the  independent  variable  (vehi- 
cle gross  weight)  and  the  dependent 
variable  (POL  cost  per  mile)  is  lin- 
ear. Functional  relationships,  such  as 
the  one  illustrated,  are  called  cost  es- 
timating relationships.  As  an  illustra- 
tion of  how  this  particular  example 
would  be  used,  suppose  that  we  were 
planning  to  build  a 10,000-pound 
truck.  Assume  that  we  hadn’t  done 
this  before,  but  that  the  new  vehicle 
is  within  the  range  of  our  experience 
as  far  as  weight  and  POL  cost  are 
concerned.  A rough  estimate  of  the 
POL  cost  per  mile  could  be  read  di- 
rectly from  the  graph.  A more  accu- 
rate estimate  could  be  obtained  by 
using  the  formula  for  the  regression 


line  (trend  line)  which  in  the  linear 
case  is  of  the  form  Y = a + bx.  For 
this  particular  example  the  formula  is 
Y = .93  + .000079  (gross  weight). 
By  substituting  10,000  for  X,  and 
solving  the  equation,  we  arrive  at  our 
estimated  POL  cost  of  $0.0172  per 
mile  for  our  new  vehicle. 

A complete  regression  analysis  is 
much  more  complicated  than  indicated 
by  the  brief  discussion  presented  thus 
far,  but  is  standard  subject  matter  in 
statistical  literature. 

The  principles  involved  in  the  sim- 
plest form  of  regression  analysis,  i.e., 
where  the  relationship  between  cost 
and  some  other  variable  is  linear,  can 
be  expanded  to  explain  the  case  where 
the  relationship  between  cost  and  an 
independent  variable  is  not  linear 
(curvi-linear  regression) ; and  to  ex- 
plain the  case  where  more  than  one 
independent  variable  is  used  to  ex- 
plain cost  (multiple  regression).  As 
an  example  of  this  last  case,  and  re- 
ferring to  our  previous  example  of 
vehicle  weight  and  POL  cost,  we  may 
find  that  weight  does  not  adequately 
explain  POL  cost  per  mile.  We  then 
search  for  additional  explanatory  var- 
iables. One  possibility  might  be  engine 
horsepower.  If  we  wish  to  use  both 


(/} 

I- 

z 

LU 

o 

LU 


OC 

LU 

Ql 

CO 

o 

O 


O 

CL 


Example:  Simple  Linear  Regression 

Petroleum,  Oil  and  Lubricants  (POL)  Cost  Per  Mile 
versus 

Vehicle  Gross  Weight  for  Selected  Vehicles 
Y 


GROSS  WEIGHT  (Pounds  X 1000) 

Figure  1. 
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weight  and  horsepower,  our  model  is 
of  the  form 

Y = /3o  + /3i  X:  -(-  /?2  X2, 

where  Xt  is  vehicle  weight  and  X2  is 
vehicle  horsepower.  The  solution  for 
this  particular  example  is 

Y = 1.4  + .000137  (gross  weight) 

+ .011  (horsepower). 

This  model  (or  any  other  model)  can 
be  tested  to  determine  if  a statisti- 
cally significant  relationship  exists  be- 
tween cost  and  the  independent  (ex- 
planatory) variables  used  in  the 
model. 

Curvi-linear  and  multiple  regression 
problems  can  become  extremely  diffi- 
cult to  handle  analytically  if  a com- 
plex model  is  established.  Since  the 
basic  principles  of  the  analysis  re- 
main the  same  regardless  of  the  par- 
ticular model  used,  our  approach  in 
the  course  is  to  ensure  that  the  AMC 
cost  estimator  understands  what  he  is 
doing  and  then  show  him  how  to  use  a 
computer  to  perform  the  mathemati- 
cal portion  of  the  analysis. 

The  basic  problem  for  the  estima- 
tor, then,  is  to  find  one  or  more  varia- 
bles and  the  functional  relationship 
which  explains  the  cost  of  his  system 
or  components  of  his  system. 

Regression  analysis  is  not,  however, 
a panacea  for  cost  estimating.  The 
models  established  must  be  based 
upon  a logical  relationship  between 
the  independent  variable (s)  and  cost. 
In  addition,  accurate  historical  data 
must  be  available.  Unfortunately, 
accurate  relevant  data  is  not  always 
available.  This  is  particularly  true 
when  the  system  under  development 
represents  significant  state-of-the-art. 
advancements. 

In  addition  to  its  role  as  a tool  for 
analyzing  cost  estimating  relation- 
ships, regression  analysis  is  an  inte- 
gral part  of  learning  curve  theory. 
The  learning  process  is  a phenomenon 
that  exists  in  many  industries;  empir- 
ical data  and  controlled  tests  have 
verified  its  existence.  The  basic  hy- 
pothesis of  learning  curve  theory 
states  that  each  time  the  total  quan- 
tity of  items  produced  is  doubled,  the 
cost  per  unit  is  reduced  to  a constant 
percentage  of  its  previous  cost.  Alter- 
native forms  of  the  theory  consider 
the  unit  cost  of  producing  an  item  at 
a given  quantity  or  the  average  cost 
of  producing  all  items  up  to  a given 


quantity.  For  example,  if  the  cost  of 
producing  the  100th  unit  of  an  item  is 
90  percent  of  the  cost  of  producing 
the  50th  unit,  and  if  the  cost  of  pro- 
ducing the  200th  unit  is  90  percent  of 
the  cost  of  the  100th  unit,  and  so  on, 
the  production  process  is  said  to  fol- 
low a 90  percent  unit  learning  curve. 
If  the  average  cost  of  producing  all 
200  units  is  90  percent  of  the  average 
cost  of  producing  the  first  100  units, 
the  process  follows  a 90  percent 
cumulative  average  learning  curve. 

The  use  of  learning  curve  theory  to 
predict  unit  cost  is  particularly  ap- 
propriate when  non-standard  items 
are  involved  and  when  the  direct 
labor  requirement  is  a substantial 
portion  of  the  production  cost.* 

Industrial  Engineering  Technique 

The  industrial  engineering  tech- 
nique is  also  considered  to  be  one 
of  the  principal  approaches  to  cost 
estimating.  Estimating  by  industrial 
engineering  procedures  can  be  broadly 
defined  as  the  examination  of 
separate  elements  of  work  at  a low 
level  of  detail  and  the  summation  of 
the  many  detailed  estimates  into  a 
total  cost.  The  estimator  begins  with 
a set  of  drawings  and  determines 
each  engineering  task,  tool 
requirements,  production  operation, 
and  the  labor  and  material  involved. 
The  name  and  number  of  the 
operations  and  the  machines  that  will 
be  used  must  be  determined,  together 
with  estimates  of  set  up  and 
operating  time  and  labor  cost. 
Standard  set  up  and  operating  costs 
are  used  if  they  exist.  If  standards 
have  not  been  established,  a study  is 
made  to  determine  the  most  efficient 
method  of  performing  each  operation. 

The  detail  estimator  works  from 
sketches  or  word  descriptions  of  some 
item  that  in  many  cases  has  not  been 
completely  designed.  As  such,  he 
suffers  from  the  same  disadvantages 
as  do  all  other  estimators  before  an 
item  has  been  produced.  Costs  can  be 
assigned  only  to  work  that  is  known. 
An  attempt  is  sometimes  made  to 
apply  factors  to  a detailed  estimate 

* See  article,  “Predicting  Produc- 
tion Costs  with  Learning  Costs,” 
Wiley  F.  Patton,  Defense  Industry 
Bulletin,  November  1969,  page  5. 


for  such  costs  as  rework,  planning 
time,  quality  control,  manufacturing 
research,  etc.  The  factoring  process 
has  the  disadvantage  that  small 
errors  in  the  detailed  estimate  can 
result  in  large  errors  in  the  total. 

Since  a private  firm  usually  has 
only  information  on  its  own  products, 
much  estimating  in  industry  is  based 
on  analogy.  Engineers  and  foremen 
may  rely  on  analogies  when  making 
detailed  estimates;  in  this  case, 

analogy  becomes  part  of  the 

industrial  engineering  approach. 

Industrial  engineering  estimating 
procedures  require  a considerable 
number  of  people  and  extensive  data. 
The  technique  is  costly  and  time 

consuming.  In  addition,  it  has  been 
found  that  for  many  purposes  the 
industrial  engineering  technique 
produces  results  that  are  less 

accurate  than  estimates  made 
statistically.  One  reason  is  simply 
that  the  total  often  is  greater  than 
the  sum  of  the  parts.  There  will 
always  be  cases  in  which  indus- 
trial engineering  and/or  analogy  ap- 
proaches are  required,  but  in  general 
statistical  methods  are  more  useful, 
whether  the  purpose  is  long-range 
planning  or  contract  negotiation. 

At  Concept  Formulation 

The  most  difficult  point  of  time  in 
which  to  apply  a quantitative 
approach  to  cost  estimating  is  in  the 
concept  formulation  stage  of  a new 
system.  At  this  time,  the  least 
detailed  information  is  known  about 
the  project.  One  technique  that 
considers  this  problem  utilizes 
network  theory,  a variation  of  PERT 
(Program  Evaluation  and  Review 
Technique);  subjective  probability; 
and  simulation.  In  the  concept 
formulation  stage,  it  is  not  always 
possible  to  identify  all  the  activities 
necessary  to  complete  the  project.  The 
technique  taught  at  ALMC  considers 
the  fact  that  some  activities  are 
uncertain  and  provides  a means  to 
analyze  the  effect  of  tradeoffs  when 
desired  activities  prove  to  be 
unfeasible.  Empirical  data  may  not  be 
available  for  estimating  the 
probability  of  success  and  cost  for 
many  activities  involved  in  a new 
project.  One  is  forced  to  use  a 
Bayesian  approach,  i.e.,  subjective 
probability  estimates  for  such 
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activities.  Since  the  value  of  the 
simulation  for  predicting  a system’s 
cost  is  proportional  to  the  accuracy  of 
the  activity  probability  statements,  it 
is  of  the  greatest  importance  that  the 
best  information  and  professional 
judgment  possible  be  used  in  the 
development  of  the  activity 
probability  statements.  Empirical 
data  should,  of  course,  be  used 
whenever  possible. 

Since  the  technique  is  based 
primarily  on  subjective  probability, 
the  results  must  be  critically 
examined  in  conjunction  with 
whatever  additional  information  is 
available  at  the  time.  However,  as  a 
minimum,  the  technique  reveals  time 
and  cost  limits  for  any  specific 
approach  to  project  development.  In 
addition,  the  procedure  requires  a 
systematic  approach  to  planning  the 
materiel  system  under  consideration 
and  analysis  of  expected  areas  of 
difficulty. 

Sensitivity  Analysis 

A life-cycle  cost  estimate  for  a 
complex  materiel  system  will  contain 
a large  number  of  cost  factors.  The 
accuracy  of  the  cost  estimates  for 
some  of  the  factors  will  have  little 
effect  on  the  accuracy  of  the  total  life- 


cycle cost  estimate.  However,  the 
variability  of  other  cost  factors  may 
greatly  affect  the  total  system  cost 
estimate.  The  most  important  cost 
factors  (in  terms  of  effect  on  life- 
cycle  cost)  are  identified  by  the  use  of 
a procedure  called  sensitivity 
analysis. 

Sensitivity  analysis  in  costing  is 
basically  the  process  of  examining  the 
cost  factors  in  the  system  to  which  an 
optimistic  and  pessimistic  cost 

estimate  can  be  applied.  The  life-cycle 
cost  study  is  then  repeated,  keeping 
every  input  the  same  as  in  the  initial 
estimate  except  for  one  input  which  is 
given  one  of  its  limiting  values.  The 
change  in  the  total  cost  estimate  due 
to  the  change  in  the  one  input  is 
obtained.  This  process  is  then 

repeated  for  both  limits  of  each  input 
to  which  limits  were  assigned. 
Sensitivity  analysis  results  in  a list  of 
investigated  inputs  showing  a ranking 
of  inputs  in  order  of  their  impact  on 
total  system  cost.  The  majority  of  the 
validation  effort  should  be  applied  to 
those  factors  identified  as  having  the 
greatest  effect  on  total  system  cost. 

When  the  life-cycle  cost  estimate  is 
completed,  regardless  of  the  technique 
used,  an  economic  analysis  of  the 
estimate  should  be  made.  This 
analysis  must  include  the  time  value 


of  money  in  the  form  of  an  interest 
rate. 

The  process  of  discounting  the  cost 
of  a system  provides  a means  of 
comparing  competing  weapons  or 
materiel  systems  from  a standard  cost 
base,  i.e.,  present  value  or  current  fis- 
cal year  dollars.  Although  many  fac- 
tors other  than  cost  are  considered  in 
determining  a preferred  system,  a 
comparison  of  discounted  systems’ 
costs  is  of  considerable  value  in  de- 
termining the  cost  effectiveness  of 
each  of  the  competing  systems. 

The  major  advantage  of  escalating 
a system’s  cost  is  to  reveal  the  total 
life-cycle  cost  that  will  have  occurred 
when  the  project  has  completed  its 
life  cycle.  This  information  is 
valuable  for  fiscal  planning.  An 
additional  benefit,  assuming  a fairly 
accurate  rate  of  inflation  is  used, 
should  be  a reduction  of  cost  growth 
criticism  which  occurs  as  a result  of 
inflation  and  is  sometimes  confused 
with  poor  planning. 

The  net  result  of  improved  life- 
cycle  cost  estimates  is  a better  factual 
base  for  intelligent  management 
decisions.  It  is  expected  that 
application  of  these  and  other 
techniques  taught  at  ALMC  will 
result  in  improved  cost  estimating  by 
both  AMC  and  industry. 


Containerization  Program  Given 
Product  Management  Status 


The  Army  Materiel  Command 
(AMC)  has  elevated  its  contain- 
erization program  to  product  man- 
agement status  in  an  effort  aimed 
at  ultimate  development  of  a totally 
integrated  containerization  system  for 
Army-wide  application. 

Product  management  status  is 
reserved  for  items  of  equipment  or 
systems  accorded  special  intensive 
management  attention  because  of 
criticality  of  mission,  urgency, 
complexity,  or  high  level  interest. 
Product  manager  is  Colonel  Raymond 
A.  Cramer  Jr.,  a transportation  and 
supply  distribution  expert. 

Reporting  directly  to  the 
Commanding  General,  Army  Materiel 
Command,  the  Product  Manager  for 
Container  Systems  has  management 
responsibility  for  development  of 
materiel  and  plans,  as  well  as 


execution  of  life-cycle  pilot  operations 
in  supply  distribution. 

Objectives  of  the  program  are: 
e To  develop  a total  systems 
concept,  wholesale  supply  doctrine, 
plans  for  supply  distribution  opera- 
tions and  directive  documentation. 

» To  develop,  test,  procure,  and 
place  into  operation  containerization 
systems,  including  related  materials 
handling  equipment,  which  will 
provide  the  Army  with  an  effective 
and  economic  containerized  logistic 
distribution  capability. 

The  Army  pioneered  container- 
ization with  its  all-steel  CONEX 
(Container  Express)  fleet  18  years 
ago.  This  steel  box,  about  7 feet  on  a 
side,  is  used  for  consolidating  into  a 
unitized  load  many  small  packages. 
Since  May  1969,  the  Army  has  had  a 


fleet  of  leased  units  of  the  larger  20- 
by-8-by-8-foot  size  for  overseas  ship- 
ments. More  recently,  AMC  success- 
fully demonstrated  containerized  over- 
seas shipment  of  ammunition.  Efforts 
are  now  underway  to  establish  a total 
containerized  Ammunition  Distribu- 
tion System  Army-wide. 

A development  and  acquisition 
program  for  an  Army-owned  fleet  of 
inter-modal  containers  conforming  to 
U.S.  and  international  standards  is 
now  in  progress  and  the  first  produc- 
tion model  from  a procurement  order 
of  6,700  is  currently  undergoing  tests. 

As  the  Army  sees  it,  a universal 
containerized  logistics  distribution 
system  with  associated  standardized 
materials  handling  equipment  and 
documentation  procedures  can  pave 
the  way  for  “thru-put”  supply  from 
depots  or  factories  directly  to  field 
units  at  savings  in  transportation 
costs,  manpower  and  with  increased 
efficiency  in  operations. 
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Industrial  Personnel  Security 
Clearance  Review 

/ 

c' 

William  J.  Scanlon 


T 

he  Defense  Department 
Industrial  Security  Clearance  Review 
Office  (ISCRO)  was  established 
pursuant  to  DOD  Directive  5220.6, 
“Industrial  Personnel  Security 
Clearance  Program,”  to  administer 
the  program  prescribed  by  that 
directive.  The  office  is  a component  of 
the  Office  of  the  Assistant  Secretary 
of  Defense  (Administration)  which, 
through  the  Deputy  Assistant 
Secretary  of  Defense  (Security 
Policy),  provides  overall  policy 
guidance  for  the  program.  Those 
officials  are  responsible  for  the 
administration  of  the  ISCRO, 
including  the  organization  and 
composition  of  its  various  boards, 
field  offices,  and  staff. 

The  primary  function  of  ISCRO  is 
to  adjudicate  the  eligibility  for 
security  clearance  of  those  persons 
(called  applicants,  regardless  of 
whether  they  are,  in  fact,  new 
applicants  for  clearance  or  persons 
for  whom  clearances  already  have 
been  granted)  whose  eligibility  has 
been  questioned  by  the  Defense 
Industrial  Security  Clearance  Office 
(DISCO),  a component  of  the  Defense 
Supply  Agency.  The  Defense 
Department  Industrial  Security 
Regulation  places  upon  DISCO  the 
responsibility  for  processing  ap- 

plications for  industrial  personnel 
security  clearances.  That  includes 
responsibility  for  initiating  ap- 

propriate investigations,  reviewing 
the  completed  investigations,  and 
issuing  clearances  (letters  of  consent) 
for  those  applicants  whom  DISCO 
determines  to  be  eligible.  Cases  of 
those  applicants  whose  eligibility  for 
clearance  DISCO  questions  are 

forwarded  to  ISCRO  for  adjudi- 
cation. 


It  is  important  to  note  that, 
although  DISCO  is  authorized  to 
make  final  determinations  favorable 
to  applicants,  it  is  not  authorized  to 
make  final  adverse  determinations. 
Any  case  which,  upon  the  basis  of  all 
available  information,  DISCO  cannot 
determine  favorably  under  the 
standard  must  be  referred  to  ISCRO 
so  that  the  case  may  be  adjudicated 
in  accordance  with  the  procedures  set 
out  in  DOD  Directive  5220.6.  As  a 
practical  matter,  DISCO  refers  to 
ISCRO  for  adjudication  all  those 
cases  containing  apparently 
substantial  information  reflecting 
adversely  upon  the  applicant’s 
reliability,  integrity,  trustworthiness, 
or  suitability  for  a position  of  trust. 
Those  are  the  so-called  “substantial 
derogatory  information”  cases. 

All  final  determinations,  whether 
made  by  DISCO  or  ISCRO,  and 
whether  in  the  applicant’s  favor  or 
adverse  to  the  applicants  concerned, 
are  made  in  accordance  with  the 
standard  set  out  in  Section  V.A.  of 
DOD  Directive  5220.6.  That  section, 
which  derives  from  Section  2 of 
Executive  Order  10865  titled, 
“Safeguarding  Classified  Information 
Within  Industry,”  reads: 

Access  to  classified  information 
shall  be  granted  or  continued 
only  to  those  individuals  who 
have  been  determined  eligible 
based  upon  a finding  that  to  do  so 
is  clearly  consistent  with  the 
national  interest. 

Section  VI  of  the  directive  provides 
21  specific  criteria  for  guidance  in 
application  of  the  standard.  However, 
it  also  provides  that  ISCRO  need  not 
be  limited  to  those  specific  criteria  in 
making  determinations.  On  the 


contrary,  the  ultimate  determination 
in  any  case  must  be  an  overall 
common  sense  one,  based  upon  all  the 
information  which  properly  may  be 
considered,  including  but  not  limited 
to,  such  factors  as  the  gravity  of  the 
adverse  information  involved,  its 
implications,  its  recency,  etc. 


William  J.  Scanlon  is  Director 
of  the  Office  of  Industrial  Secu- 
rity Clearance  Review,  Office  of 
the  Assistant  Secretary  of  De- 
fense (Administration).  Before 
Mr.  Scanlon  was  appointed 
director  in  January  1966,  he 
served  in  ISCRO  successively  as 
Security  Advisor,  Special  As- 
sistant to  the  Chief  Department 
Counsel,  and  as  a member  of 
the  old  Central  Review  Board. 
He  is  a lawyer  and  was  admit- 
ted to  the  Bar  of  the  U.  S.  Dis- 
trict Court  for  the  District  of 
Columbia  in  1940. 
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The  headquarters  of  ISCRO  is  in 
the  Pentagon.  ISCRO  has  field  offices 
in  New  York  (Eastern  Field  Office), 
Los  Angeles  (Western  Field  Office) 
and  Arlington,  Va.  (Washington 
Field  Office). 

The  office  is  composed  of  a director 
and  an  administrative  staff ; a 
Screening  Board  (two  panels 
composed  of  three  members  each) ; 
five  hearing  examiners;  an  Appeal 
Board  (one  panel  composed  of  three 
members) ; and  Department  Counsel 
(a  Chief  Department  Counsel  and 
eight  associate  or  trial  counsels). 

The  Director,  the  Screening  Board, 
the  Appeal  Board,  Chief  Department 
Counsel  and  a portion  of  his 
professional  staff,  and  the  bulk  of  the 
administrative  staff  are  located  in  the 
Pentagon  headquarters  of  ISCRO. 
The  Eastern  and  Western  Field 
Offices  each  are  staffed  by  two 
hearing  examiners,  two  trial  counsels, 
and  two  clerical  employees ; the 
Washington  Field  Office  by  one 
hearing  examiner,  one  trial  counsel 
and  one  clerical  employee.  In  each 
field  office,  one  of  the  trial  counsels 
also  functions  as  the  administrative 
director  of  the  office. 

The  flow  of  cases  referred  by 
DISCO  to  ISCRO  is  depicted  in 
Figure  1. 

A screening  board  determination  in 
the  applicant’s  favor  is  a final 
determination.  In  those  cases,  DISCO 
is  directed  to  grant  (or  continue)  a 
security  clearance  for  the  applicants 
concerned. 

A screening  board  determination 
adverse  to  an  applicant  is  not  final. 
The  applicant  must  be  furnished 
a Statement  of  Reasons  (SOR) 
prepared  by  the  screening  board 
setting  out  the  basis  for  its 
determination.  He  has  the  right  to 
submit  a written  answer  to  the  SOR; 
an  opportunity  for  a hearing  before 
an  examiner;  and,  ultimately,  a right 
of  appeal  to  the  Appeal  Board. 
However,  should  he  fail  to  submit  a 
timely  answer  to  the  SOR,  he  is 
denied  clearance  administratively, 
without  further  processing,  and  any 
existing  clearance  is  revoked. 

Should  the  applicant  submit  an 
answer  to  the  SOR  and  request  a 
hearing,  his  case  is  assigned  to  an 
examiner  for  hearing  and 
determination.  Every  reasonable  ef- 


fort is  made  to  hold  the  hearing  at 
a place  and  time  convenient  to  the 
applicant.  Should  the  applicant  sub- 
mit an  answer  to  the  SOR  and 
waive  his  opportunity  for  a hear- 
ing, his  case  is  assigned  to  an 
examiner  for  determination  upon  the 
basis  of  all  the  available  information, 
including  the  answer  to  the  SOR  and 
any  supporting  evidence  the  applicant 
may  choose  to  submit. 

Either  the  applicant  or  the 

Government  (department  counsel) 
may  appeal  the  examiner’s 
determination  in  which  event  the 
record  in  the  case,  including  the 
examiner’s  determination,  is  referred 
to  the  Appeal  Board  for  final 

determination.  The  Appeal  Board 
sits  only  in  the  Pentagon.  Appeals 
may  be  made  by  brief  or  by 
appearing  personally  before  the 
Appeal  Board  to  present  oral 

argument.  In  the  absence  of  timely 

appeal  to  the  Appeal  Board — 10  days 
— the  examiner’s  determination 
constitutes  the  final  decision  in  the 
case. 


Screening  Board 

The  Screening  Board  is  composed 
of  civilian  and  military  personnel.  It 
is  divided  into  two  panels  of  three 
members  each.  Every  case  referred  by 
DISCO  is  submitted  to  the  Screening 
Board  for  review  and  determination. 
Either  panel  of  the  Screening  Board 
may  act  upon  a particular  case. 
Screening  Board  determinations  are 
made  by  majority  vote  of  the  panel  to 
which  the  case  is  assigned  by  the 
Director  of  ISCRO. 

The  panel  to  which  a case  is 
assigned  must  make  what  is  basically 
an  “either/or”  decision : either  enter  a 
determination  in  the  applicant’s  favor, 
notwithstanding  the  information 
which  caused  DISCO  to  refer  the  case 
to  ISCRO,  in  which  event  the 
determination  is  final  and  DISCO  is 
directed  to  grant  (or  continue) 
clearance  for  the  applicant;  or  enter 
a determination  adverse  to  the 
applicant  and  prepare  a Statement  of 
Reasons  (SOR)  setting  out  the  basis 
for  that  determination. 


Case  Flow 


Figure  1. 
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There  is  an  interim  action  available 
to  the  Screening  Board  in  those  cases 
in  which  it  is  not  satisfied  with  the 
adequacy  or  clarity  of  the 
information  available  to  it.  It  may 
request  supplementation  or 
clarification  either  by  additional 
investigation,  by  interview  with  the 
applicant,  by  ordering  a psychiatric 
evaluation  of  the  applicant,  or  by 
other  fact  finding  procedure  such  as 
written  interrogatories.  Ultimately, 
however,  it  must  either  render  a 
determination  in  the  applicant’s  favor 
which  is  final ; or  it  must  enter  a 
determination  adverse  to  the 
applicant,  in  which  event  it  must 
prepare  an  SOR. 

In  a case  in  which  the  Screening 
Board’s  determination  is  adverse  to 
the  applicant,  the  applicant  is 
informed  thereof,  is  furnished  a copy 
of  the  SOR,  and  is  advised  fully  of 
the  further  procedures  available  to 
him.  Those  further  procedures  include 
the  right  to  submit  a written  answer 
to  the  SOR;  an  opportunity  for  a 
hearing  before  an  examiner;  and, 
ultimately,  a right  of  appeal  to  the 
Appeal  Board.  Should  the  applicant 
fail  to  submit  a timely  answer  to  the 
Statement  of  Reasons,  he  is  denied 
clearance  administratively,  without 
further  processing,  and  any  existing 
clearance  is  revoked. 

Hearing  Examiner 

Whenever  an  applicant  replies  to 
the  SOR  and  elects  not  to  request  a 
hearing,  the  case  is  assigned  to  one  of 
the  field  office  examiners  for 
determination  based  upon  all 
available  information,  including  the 
applicant’s  answer  to  SOR  and  any 
affidavits  or  factual  information 
which  the  applicant  may  have 
furnished  with  it. 

Whenever  an  applicant  replies  to 
the  SOR  and  requests  a hearing,  a 
more  involved  procedure  then  comes 
into  effect.  The  hearing  is  a most 
crucial  stage  of  the  adjudication  of  a 
security  clearance  case.  The 
procedures  incorporated  in  DOD 
Directive  5220.6  are  an  outgrowth  of 
the  Supreme  Court  decision  in  Green 
v.  McElroy  (1959),  which  held  that, 
in  the  absence  of  explicit 
authorization  from  the  President  or 
Congress,  DOD  was  not  authorized  to 


make  a final  denial  or  revocation  of 
clearance  by  procedures  which  did  not 
afford  opportunity  for  confrontation 
and  cross  examination.  The  question 
of  constitutional  due  process  troubled 
the  court  very  much,  but  by  deciding 
the  case  on  the  issue  of  authority,  the 
court  postponed  the  constitutional 
question  to  another  day.  Nevertheless, 
the  language  of  the  court  was  very 
instructional.  Accordingly,  Executive 
Order  10865,  dated  Feb.  20,  1960,  was 
issued  to  deal  explicitly,  among  other 
things,  with  opportunity  for  cross 
examination.  DOD  Directive  5220.6, 
which  was  issued  to  implement  the 
executive  order,  covers  this  matter  in 
very  specific  detail  and  in  a manner 
which  assures  due  process. 

Hearings  are  held  before 
experienced  hearing  examiners  who, 
to  accommodate  the  applicants 
concerned,  travel  throughout  the 
country.  The  Government  is 
represented  at  each  hearing  by 
department  counsel  (trial  counsel), 
who  presents  the  government’s  case, 
cross-examines  adverse  witnesses,  etc. 
The  examiners  and  department 
counsel  are  qualified  attorneys. 

The  applicant  is  entitled  to  be 
represented  by  counsel  before  the 
hearing  examiner  and,  although  it  is 
not  mandatory,  most  applicants  do 
appear  before  the  hearing  examiner 
with  legal  counsel.  The  hearings  are 
not  subject  to  the  Administrative 
Procedures  Act,  and  strict  rules  of 
evidence  are  not  applicable;  however, 
the  hearings  in  the  security  clearance 
program  are  conducted  with  much  of 
the  formality  and  professionalism  of 
a court  hearing,  and  rules  of  evidence 
normally  followed  in  a court  of  law 
often  are  applied  by  the  hearing 
examiners.  One  definite  requirement 
which  grew  out  of  the  Supreme 
Court’s  decision  in  the  Greene  case  is 
that  applicants  must  be  afforded  the 
opportunity  to  cross-examine  their 
“accusers.”  The  Defense  Department 
may  not,  except  as  specified 
hereinafter,  introduce  a statement 
adverse  to  an  applicant  on  a 
controverted  issue  unless  the 
applicant  is  given  the  opportunity  to 
cross-examine  the  person  who 
furnished  the  adverse  information. 
However,  we  are  handicapped  in  this 
respect  by  not  having  the  power  of 
subpoena.  Persons  who  have  provided 


adverse  information  to  investigators 
cannot  be  compelled  to  appear  and 
testify  at  a hearing,  and  there  have 
been  cases  in  which  they  have 
refused. 

The  procedures  set  out  in  DOD 
Directive  5220.6,  based  upon  the 
authority  of  Executive  Order  10865, 
provide  for  two  exceptions  to  the 
opportunity  to  cross-examine 
accusers,  and  only  one  of  those 
exceptions  actually  has  been  invoked 
since  issuance  of  the  executive  order 
in  1960.  The  first  exception  provides 
for  the  introduction  of  a certificate 
from  the  Attorney  General  to  get  into 
the  hearing  record  adverse 
information  furnished  by  a current 
confidential  informant  of  the  Federal 
Bureau  of  Investigation  when,  in  the 
opinion  of  the  Attorney  General,  it 
would  be  substantially  harmful  to  the 
national  interest  to  disclose  the 
identity  of  the  informant  by  bringing 
him  forth  as  a witness.  We  have  not 
yet  found  it  necessary  to  utilize  this 
exception. 

The  second  exception  permitting 
information  or  evidence  to  be  received 
and  considered  by  the  hearing 
examiner  without  providing 
opportunity  for  cross-examination 
involves  a situation  in  which  the 
Assistant  Secretary  of  Defense 
(Administration)  personally  certifies 
that  the  witness  cannot  appear  at  the 
hearing  because  of  death,  severe 
illness,  or  similar  cause,  or  in  which 
the  Secretary  of  Defense  determines 
that  other  “good  and  sufficient”  cause 
exists  for  the  witness  not  appearing. 
This  latter  exception  has  been  used  in 
only  two  cases. 

There  also  is  a saving  clause  in  the 
DOD  directive  which  permits  the 
Secretary  of  Defense  personally  to 
order  that  the  provisions  of  the 
directive,  which  require  issuance  of  a 
Statement  of  Reasons,  an 
administrative  hearing,  appeal,  etc., 
shall  be  by-passed  in  a particular  case 
whenever  he  determines  personally 
that  the  provisions  of  the  directive 
“cannot  be  invoked  consistently  with 
the  national  security.”  The  latter 
extraordinary  authority  has  never 
been  exercised  but  is  available  should 
the  need  arise  in  a particular  case.  It 
might  be  invoked,  at  least 

theoretically,  in  a situation  where  for 
reasons  of  national  security  the 
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adverse  information  cannot  be 
established  at  a hearing  by  a live 
witness  or  where  for  sound  security 
reasons  the  Defense  Department 
would  not  want  to  disclose  the 
information  which  formed  the  basis 
for  the  action.  This  exception  is 
designed  to  permit  the  Secretary  of 
Defense  to  act  summarily  in  a 
particular  case  which  he  personally 
has  determined  presents  a very 
serious  threat  to  the  national  interest, 
and  in  which  the  formal  procedural 
requirements  cannot  reasonably  be 
followed. 

The  hearing  examiners  make 
determinations  which  become  final 
unless  appealed  within  10  days  by 
either  the  applicant  or  department 
counsel. 

The  Appeal  Board 

The  3-man  Appeal  Board  sits  at  the 
Pentagon,  with  the  full-time  duty  of 
considering  appeals  either  by 
applicants  or  by  department  counsel 
from  determinations  of  examiners.  All 
three  members  of  this  board  are 
attorneys,  and  their  deliberations  are 
limited  to  the  consideration  of  the 
case  record  created  at  the  hearing 
level,  together  with  briefs  filed  by  the 
respective  parties,  and/or  oral 
argument  presented  in  formal 
sessions  before  the  Appeal  Board. 

The  Appeal  Board’s  determinations 
are  final,  subject  only  to  an  appeal  to 
the  courts. 

Department  Counsel 

The  Chief  Department  Counsel  and 
eight  assistant  department  counsels 
are  charged  with  representing  the 
Defense  Department  before  the 
hearing  examiners  and  before  the 
Appeal  Board,  and  with  assisting  the 
Screening  Board  in  cases  pending 
before  it.  The  five  department 
counsels  assigned  to  the  field  offices 
have  the  primary  function  of 
representing  the  Government  at 
hearings  before  examiners.  Those 
assigned  to  ISCRO  headquarters  in 
the  Pentagon  are  charged  primarily 
with  reviewing  cases  prior  to  the 
issuance  of  SORs,  preparing  cases  for 
hearing  once  answers  to  the  SORs 
have  been  received,  and  representing 
the  Government  in  cases  before  the 
Appeal  Board. 


The  Office  of  Department  Counsel 
also  gives  legal  advice  to  the  Deputy 
Assistant  Secretary  of  Defense 
(Security  Policy)  and  prepares 

litigation  reports  for  submission  to 
the  Department  of  Justice  whenever 
suit  is  filed  against  the  Secretary  of 
Defense,  arising  out  of  an  industrial 
security  clearance  case. 

As  mentioned  early  in  the  article, 
the  Defense  Industrial  Security 
Clearance  Office  (DISCO)  is 

authorized  to  make  final 

determinations  favorable  to 
applicants  for  security  clearance;  it  is 
not  authorized  to  make  final  adverse 
determinations.  When  DISCO  cannot 
make  a favorable  determination  under 
the  standard,  the  case  must  be 
referred  to  the  DOD  Industrial 
Security  Clearance  Review  Office 

(ISCRO)  for  adjudication. 

DOD  Reduces  Barriers 
to  Technology  Transfer 

Secretary  of  Defense  Melvin  R. 
Laird  has  taken  new  actions  to 
accelerate  achievement  of  DOD’s 
objective  to  make  more  information 
available  to  the  general  public  and 
the  technical  community,  consistent 
with  national  security. 

The  first  action  taken  was  to  see 
that  only  that  defense  technology 
which  clearly  needs  to  be  protected  in 
the  national  interest  has  a security 
classification,  and  that  such  security 
classifications  be  retained  for  the 
shortest  possible  time.  In  the  past, 
major  emphasis  for  classification  had 
been  placed  only  on  the  possible 
benefit  of  the  information  to  potential 
enemies  without  any  consideration 
towards  the  benefit  it  may  give  to  the 
U.S.  industrial  and  domestic 
community.  Now,  both  reasons  must 
be  considered  in  making  the 
classification  decision. 

DOD  also  has  initiated  a number  of 
programs  designed  to  declassify 
existing  technological  information 
which  no  longer  needs  to  be  classified. 
This  will  reduce  or  avoid  costs  within 
DOD  and  industry  by  eliminating  a 
significant  amount  of  security 
maintenance  expenses.  It  also  will 
make  many  previously  classified 
technical  reports  available  to  the 
scientific,  academic  and  technical 
community. 


Thousands  of  clearance  applications 
are  processed  annually  by  DISCO 
without  development  of  apparently 
substantial  adverse  information. 
Those  applications  are  processed  to 
final  determination  and  clearances 
granted  by  DISCO  without  referral  to 
ISCRO  for  adjudication.  Of  the 
261,649  personnel  security  clearance 
applications  processed  by  DISCO  in 
FY  1969,  only  944  (less  than  0.4 
percent  of  the  total)  required  referral 
to  ISCRO  for  adjudication  in 
accordance  with  the  procedures  set 
out  in  DOD  Directive  5220.6. 
Clearances  were  granted  in  the  99.6 
percent  of  applications  processed 
upon  the  basis  of  final  determination 
by  DISCO  that  it  was  clearly 
consistent  with  the  national  interest 
to  do  so. 


The  final  action  is  virtual 
elimination  of  the  practice  of  limiting 
distribution  of  technical  reports, 
whether  classified  or  unclassified,  to 
only  selected  segments  of  the 
Government,  such  as  small  project  or 
special  interest  groups.  Before  this 
decision,  at  least  56  percent  of  the 
approximately  45,000  DOD  tech- 
nical documents  prepared  each  year 
were  withheld  from  the  National 
Technical  Information  Service 
(NTIS),  the  primary  outlet  for  DOD 
technical  information  to  the  public. 
At  least  17  percent  are  withheld  for 
security  classification  reasons,  while 
some  39  percent  are  unclassified  but 
withheld  because  the  originator  had 
placed  a limitation  on  the  report’s 
distribution. 


AIM-82  Cancelled 

The  Air  Force  has  cancelled  fur- 
ther efforts  to  develop  the  AIM-82 
short  range  tactical  air-to-air  missile. 
Replacing  it  as  the  initial  air-to-air 
missile  for  the  F-15  air  superiority 
fighter  will  be  an  advanced  version  of 
the  Navy’s  AIM-9H  Sidewinder.  The 
advanced  Sidewinder  will  also  serve 
as  an  improved  performance  missile 
for  current  fighters. 

The  cancellation  is  the  result  of  Air 
Force-Navy  discussions  on  the  devel- 
opment of  a single  missile  for  joint 
service  and  multiple  aircraft  use. 
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Progress  in 
Controlling 

Management  Systems 

David  H.  Moran 


e 

much  criticism  has  been  directed 
toward  the  Defense  Department  for 
acquisition  management  problems  that 
we  must  take  stock  as  to  what  correc- 
tive measures  are  being  executed.  The 
Defense  Department  has  had  a very 
comprehensive  effort  to  control  man- 
agement systems  underway  since  1966. 
It  has  a number  of  built-in  “fixes”  for 
DOD  acquisition  management  prob- 
lems. The  program  is  based  on  three 
steps : 

• Collect  all  management  systems 
used  by  DOD  in  a list  useful  for  pro- 
curement and  management  people. 
Continually  police  the  list,  purging  it 
of  ineffective  systems  and  eliminating 
redundancies. 

• Control  the  development  of  new 
management  systems  and  control  the 
revision  of  existing  management  sys- 
tems. 

• Use  effective  criteria  for  selecting 
management  systems  for  application 
on  contract. 

Progress 

This  joint  government-industry 
project  to  restrain  the  proliferation 
of  management  systems  was  started 
as  the  result  of  efforts  of  both  DOD 
and  industry.  The  Assistant  Secretary 
of  Defense  (Comptroller)  expressed 
concern  with  this  problem  in  a speech 
delivered  March  3,  1966.  Industry’s 
concern  was  expressed  in  the  Systems 
Management  Analysis  report,  pre- 
sented to  the  Defense  Industry  Advi- 
sory Council  in  June  1966.  As  a result 
of  these  and  other  events,  e.g.,  the 
publication  of  DOD  Directive  7000.1, 
the  Assistant  Secretary  of  Defense 
(Comptroller)  was  charged  with  re- 


sponsibility to  discipline  the  genera- 
tion and  application  of  management 
systems.  The  Directorate  for  Manage- 
ment Systems  Control,  now  a division, 
was  established  within  the  Office  of 
the  Assistant  Secretary  of  Defense 
(Comptroller) . 

The  accomplishments  of  the  result- 
ing Management  Systems  Control 
Program  are  tangible,  effective  tools, 
but  the  most  difficult  straits  lie  in  the 
year  ahead. 

The  accomplishments  are : 

• Publication  of  DOD  Instruction 
(DODI)  7000.6,  “The  Development  of 
Management  Control  Systems  for  Use 
in  the  Acquisition  Process,”  in  June 
1968. 

• Publication  of  DOD  Instruction 
7000.7,  “The  Selection  and  Applica- 
tion of  Management  Control  Systems 
in  the  Acquisition  Process,”  in  June 
1968. 

• Compilation,  publication  and 
purging  of  the  Management  Control 
Systems  List.  The  first  interim  edi- 
tion was  published  in  October  1968. 
The  latest  and  authorized  edition 
was  published  in  July  1970.  DOD 
Manual  7000. 6M,  the  Authorized 
Management  Control  Systems  List 
(AMCSL),  is  a list  of  approved  man- 
agement systems  which  conform  to 
the  standards  for  effective  manage- 
ment systems  found  in  DODI  7000.6. 
The  AMCSL  is,  according  to  the 
Armed  Services  Procurement  Regula- 
tion (ASPR),  paragraph  1-331,  the 
only  valid  source  of  management  sys- 
tems to  levy  on  DOD  contractors  for 
contracts  over  $1  million.  Special  ap- 
proval by  the  Service  Secretaries  is 
necessary  for  application  of  manage- 
ment systems  not  on  the  list. 


With  the  publication  of  the 
AMCSL,  a major  milestone  has  been 
met  in  the  program  to  control  man- 
agement systems. 

Choosing  a System 

Let’s  discuss  the  problems  of  Serv- 
ice implementation,  which  fall 
squarely  on  the  shoulders  of  the  pro- 
gram managers  and  procurement  peo- 
ple. 


David  H.  Moran  is  Director,  Man- 
agement Systems  Control,  Office 
of  the  Assistant  Secretary  of  De- 
fense (Comptroller).  His  experi- 
ence includes  mechanical  design, 
test  engineering,  production  en- 
gineering, manufacturing,  project 
management  and  management 
consulting.  He  was  vice  president 
and  director  of  engineering,  John 
I.  Thompson  and  Co.,  Washing- 
ton, D.C.,  before  joining  DOD.  He 
holds  a bachelor  of  science  in  en- 
gineering from  University  of 
California  at  Berkeley. 
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Of  the  two  DOD  instructions, 
DODI  7000.7,  which  is  concerned  with 
selection  and  application  of  manage- 
ment systems,  has  direct  impact  at 
the  field  level.  DODI  7000.6  impacts 
at  the  command  and  headquarters 
level,  because  it  is  at  those  levels  that 
most  new  management  systems  or  re- 
visions are  generated. 

Management  systems  are  to  be 
chosen  from  the  AMCSL  according  to 
procedures  laid  down  by  ASPR.  Em- 
phasis is  placed  on  the  management 
plan.  That  is,  the  program  manager 
designee  must  ask  himself,  “For  pru- 
dent control  over  the  resources  to  be 
expended,  what  management  tech- 
niques or  systems  do  I need?  What  do 
I need  for  management  of  expendi- 
tures and  cost  control?  What  do  I 
need  to  manage  and  control  schedule? 
What  do  I need  to  exercise  control 
over  technical  performance?” 

Obviously,  the  type  of  contract  ulti- 
mately used  has  a bearing  on  the 
management  systems  to  be  used. 
Fixed  price  contracts  by  definition 
preclude  or  limit  the  need  for  report- 
ing of  costs.  However,  fixed  price  con- 
tracts are  often  opened  up  for 
changes.  If  this  is  suspected  to  occur, 
provision  for  unit  cost  control  is  in 
order  from  the  outset. 

Program  managers,  when  made 
aware  of  the  Management  Systems 
Control  Program,  rightly  ask,  “What 
will  it  do  for  me?”  The  answer  is, 
“Plenty!”  This  program  represents  a 
revival  of  good  management  prac- 
tices. Past  experience  has  shown  that 
programs  in  trouble  do  not  usually 
have  a cohesive  management  plan.  A 
search  through  the  contract  instru- 
ment of  a program  in  trouble  invaria- 
bly discloses  a disjointed  approach  to 
management.  There  is  a clause  here,  a 
report  requirement  there,  and  a refer- 
ence to  an  appendix  farther  on.  In  the 
past,  there  has  been  no  single  place  in 
the  contract  instrument  where  the 
management  system  requirements 
were  brought  together  to  show  a com- 
plete management  picture. 

A Management  Control  Systems 
Summary  List  (DD  Form  1660)  is 
now  required  as  a part  of  the  con- 
tract. This  summary  contains  a list  of 
management  systems  chosen  from  the 
AMCSL  to  implement  the  manage- 
ment plan,  as  well  as  statements  re- 
garding tailoring  and  specific  contrac- 


tor management  systems  acceptable  in 
lieu  of  the  authorized  system. 

DODI  7000.7  encourages  the  use  of 
contractor  systems  acceptable  to  the 
criteria  of  DODI  7000.6.  The  author- 
ized system  called  out  on  the  DD  Form 
1660  is  used  as  a model  of  specification 
where  contractor  systems  are  consid- 
ered. Acceptable  contractor  systems 
are  entered  on  the  DD  Form  1660  with 
the  statement  that  they  are  accepted  in 
lieu  of  the  authorized  system. 

DODI  7000.7  encourages  tailoring 
which  utilizes  only  those  portions  of 
the  management  systems  required  for 
prudent  resource  stewardship.  Addi- 
tional requirements  tacked  on  to  ap- 
proved systems  are  specifically  forbid- 
den without  going  through  the  ap- 
proved rigors  of  the  development  in- 
struction, DODI  7000.6,  or  without 
obtaining  one-time  approval  from  the 
Service  Secretary. 

The  Management  Systems  Control 
Program  was  designed  to  dovetail 
with  the  consolidation  of  the  several 
Service  Authorized  Data  Lists.  Cross 
references  to  management  systems 
are  provided  in  the  Data  Item  De- 
scription (DD  Form  1664).  Also,  this 
program  naturally  conforms  with 
policy  guidance  from  the  Deputy  Sec- 
retary of  Defense  to  improve  manage- 
ment and  reporting  to  the  Services. 

Education  of  field  level  manage- 
ment and  procurement  personnel  is 
the  first  priority  at  present.  This  is 
best  accomplished  by  attacking  spe- 
cific problems  encountered  in  manage- 
ment planning,  as  well  as  in  writing 
both  requests  for  proposal  (RFP) 
and  the  contract  instrument  itself. 
The  focus  is  on  more  and  better  man- 
agement planning  prior  to  committing 
the  Defense  Department  to  a contract. 

Potential  Benefit 

The  potential  payoff  of  the  Manage- 
ment Systems  Control  Program  is  big. 

• There  is  emphasis  on  manage- 
ment planning  as  a requisite  for 
choosing  appropriate  management  sys- 
tems from  the  AMCSL.  Any  lack  of 
management  planning  shows  up  as  a 
void  or  overlap  on  the  Management 
Control  Systems  Summary  List,  DD 
Form  1660,  in  both  the  RFP  and  the 
contract.  Reviewers  of  contract  papers 
prior  to  signing  can  begin  their  check 
on  adequacy  by  looking  for  appropri- 
ate schedule  controls,  cost  controls  and 


technical  performance  controls  listed 
on  the  DD  Form  1660. 

• There  is  emphasis  on  tailoring 
specific  management  systems  to  fit  the 
application.  Again,  the  DD  Form  1660 
provides  the  reference  to  the  page  in 
the  RFP  or  contract  where  specific 
provisions  of  the  management  system 
are  tailored. 

• There  is  emphasis  on  using  effec- 
tive contractor  systems  when  they 
comply  with  the  system  called  for  on 
the  DD  Form  1660.  In  this,  the 
AMCSL  reference  is  used  as  a crite- 
rion to  which  the  contractor  system 
must  conform  satisfactorily.  Again, 
the  DD  Form  1660  provides  for  the 
statement  that  a certain  contractor 
system,  properly  identified,  described 
and  dated,  is  acceptable  in  lieu  of  a 
Government  specified  system. 

• For  the  first  time,  data  products 
(reports  and  forms)  are  required  to  be 
related  to  management  systems  from 
which  they  stem.  This  is  done  by  a 
cross  reference  to  the  Contract  Data 
Requirement  List  (DD  Form  1423) 
and  the  related  data  product. 

Conclusion 

This  program  has  a solid  founda- 
tion and  is  just  now  being  followed  to 
the  extent  that  its  impact  is  being  felt 
by  managers  and  procurement  people. 
The  number  of  new  management  sys- 
tems developed  last  year  was  minimal. 

New  major  weapon  buys  now  in- 
clude DD  Form  1660  in  the  RFPs 
and  contracts.  This  brings  manage- 
ment provisions  into  focus  for  those 
responsible  to  determine  their  ade- 
quacy, lacks,  or  potential  dangers  be- 
fore contract  signing. 

The  authorized  list  of  management 
systems  for  use  on  contract  numbers 
170  systems.  In  addition,  there  are 
approximately  90  management  sys- 
tems unique  to  certain  programs. 
These  do  not  conform  to  the  DODI 
7000.6  standards  for  management  sys- 
tems but  are  used  under  a “grand- 
father clause”  arrangement.  When 
the  programs  using  these  unique  sys- 
tems phase  out,  so  will  the  manage- 
ment systems. 

A schedule  for  consolidation  of  the 
existing  170  management  systems  is 
being  prepared.  DOD  expects  to  cut 
the  number  of  approved  management 
systems  to  about  50. 
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Status  of  ASPR 

Committee 

Cases 


The  following  is  a listing  (re- 
vised as  of  Oct.  27,  1970)  of  the 
cases  currently  under  considera- 
tion by  the  Armed  Services  Pro- 
curement Regulation  (ASPR) 
Committee,  of  the  Office  of  the 
Assistant  Secretary  of  Defense 
(Installations  and  Logistics). 

On  items  marked  by  aster- 
isks, the  text  has  been  omitted 
to  shorten  the  listing.  The  as- 
terisks denote  actions  taken  as 
shown  below: 

* — Case  closed,  no  ASPR  revi- 
sions resulting. 

** — Case  closed,  approved  for 
printing  in  a subsequent  ASPR 
revision. 

*** — Case  closed,  approved  for 
printing  subject  to  further  gov- 
ernment coordination. 

The  listing  includes  subjects 
of  interest  to  contractors  but 
excludes  cases  of  a minor  or  ed- 
itorial nature,  those  considered 
“sensitive,”  and  those  involving 
a deviation  from  the  regulation 
which  are  processed  by  the 
ASPR  Committee. 

The  ASPR  Committee  meets 
with  representatives  of  major 
industry  associations  periodi- 
cally to  explain  the  purpose  and 
status  of  each  of  the  cases  under 
consideration,  and  to  answer 
questions  from  industry  repre- 
sentatives concerning  the  cases. 
All  proposed  ASPR  changes  of 
major  policy  are  forwarded  to 
industry  associations  in  draft 
form  for  the  review  and  com- 
ments of  the  association  mem- 
berships. Industry  comments  are 
evaluated  by  the  Defense  De- 
partment before  a final  decision 
on  the  proposal  is  made  by  the 
ASPR  Committee. 


**  ASPR  Case  No.  64-656 — Com- 
munications Services. 

**  ASPR  Case  No.  67-24 — Advance 
Understandings  of  Allowability, 
ASPR  15-107. 

ASPR  Case  No.  68-14 — Revisions 
to  ASPR  15-205,  Cost  Principles  on 
Bid  and  Proposal  and  Independent 
Research  and  Development.  Previous 
action  on  this  case  has  been  overtaken 
by  the  enactment  of  Public  Law 
91-441.  Action  is  now  being  taken  to 
implement  the  new  statute.  It  is 
contemplated  that  implementation  of 
this  law  will  initially  be  accomplished 
by  the  issuance  of  a Defense 
Procurement  Circular  (DPC)  to  cover 
the  period  through  Dec.  31,  1970. 
Subsequent  to  the  issuance  of  the 
DPC,  action  will  be  taken  to  issue 
revisions  of  the  Independent  Research 
and  Development  (ASPR  15-205.35) 
and  the  Bid  and  Proposal  (ASPR 
15-205.3)  cost  principles  to  provide 
permanent  implementation  of  the 
statute. 

ASPR  Case  No.  68-184 — Clauses 
for  Service  Contracts.  To  develop  a 
new  part  for  ASPR  Section  VII  to 
cover  service  contracts  generally, 
incorporating  by  reference,  to  the 
extent  feasible,  the  fixed-price  and 
cost-reimbursement  clauses  contained 
in  Parts  1 and  2 of  Section  VII.  The 
material  developed  by  the 
subcommittee  under  this  case  was 
forwarded  to  industry  for  comment  on 
Sept.  3,  1970. 

ASPR  Case  No.  68-214 — Proposed 
ASPR  9-203(f)  Clause,  Rights  in 
Technical  Data — For  RDT&E  and 
Acquisition  Contracts  for  Major 
Systems  and  Subsystems.  To  consider 
modifying  the  ASPR  policy 
concerning  rights  in  technical  data 
insofar  as  research,  development,  test 
and  evaluaton  (RDT&E)  and 
acquisition  contracts  for  major 
systems  and  subsystems  are 
concerned,  by  prescribing  a special 
clause  for  inclusion  in  prime  major 
systems  and  prime  subsystems 
RDT&E  contracts  which  would 
require  the  contractor  to  permit 
subcontractors  to  sell  subcontractor 
fabricated  parts  or  services  directly 
to  the  Government  without  the 
payment  of  license  fees  or  other 
inhibition  of.  limited  rights  data 
furnished  by  the  prime  contractor. 
Industry  and  government  comments 


have  been  received  and  are  currently 
under  study. 

ASPR  Case  No.  67-89 — Delinquent 
Delivery  Schedules  on  Other  Than 
Cost-Reimbursement  Type  Supply  and 
Service  Contracts.  To  modify  various 
provisions  of  Section  VIII,  Part  6,  to 
clarify  the  rights  and  obligations  of 
both  parties  in  the  event  of  delinquent 
performance.  The  proposed  revisions 
were  forwarded  to  industry  for 
comment  on  March  3,  1969.  Industry 
comments  have  been  received.  This 
matter  is  still  under  consideration. 

**ASPR  Case  No.  69-6 — “Termina- 
tion— Determination  Whether  for  De- 
fault or  Convenience”  Clause.  The 
committee  approved  certain  changes 
to  ASPR  7-105.3  “Stop  Work  Orders” 
to  authorize  conversion  of  a stop  work 
order  to  a “Termination  for  Default” 
as  well  as  a “Termination  for  Con- 
venience.” Consideration  of  the  pro- 
posed clause  “Termination — Defer- 
ring Determination  Whether  for  De- 
fault or  Convenience”  was  suspended 
indefinitely. 

ASPR  Case  No.  69-12 — Conflict  of 
Interest  Clause.  To  consider  whether 
further  guidance  in  the  regulation 
and  appropriate  contractual 
safeguards  should  be  provided  to 
avoid  conflicts  of  interest  which  may 
be  occasioned  by  acquisitions  and 
mergers  involving  systems 

engineering  contracts.  This  item  was 
forwarded  to  industry  for  comment  on 
July  8,  1969.  Comments  have  been 
received  and  are  currently  under 
study. 

ASPR  Case  No.  69-24 — ASPR 
Section  IX,  Part  2.  To  consider 
whether  amendments  to  Section  IX, 
Part  2,  and  other  pertinent  ASPR 
sections  are  necessary  in  view  of  the 
re-issued  DOD  Instruction  5010.12, 
dated  Dec.  5,  1968,  entitled 

“Management  of  Technical  Data.” 
Industry  and  government  comments 
have  been  received  and  are  currently 
under  study. 

ASPR  Case  No.  69-76 — Verification 
of  Catalog  or  Market  Price  Ex- 
ceptions Under  Public  Law  87-653. 
To  consider  the  recommendation  of 
the  General  Accounting  Office  that 
ASPR  be  revised:  (i)  to  require 

contractors  to  submit  sales  data  of 
recent  commercial  sales  for 
approximately  similar  quantities  of 
the  proposed  purchase  by  the 
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Government,  prior  to  acceptance  by 
the  Government  of  a catalog  or 
market  price;  and  (ii)  to  further 
provide  that  contracting  officers  be 
required  to  verify  the  sales  data 
submitted  by  contractors.  The 
proposed  coverage  and  a new  DD 
Form  633  were  forwarded  to  industry 
for  comment  on  Sept.  29,  1969.  As  a 
result  of  industry  and  government 
agency  comments,  revised  coverage 
was  prepared  and  resubmitted  to 
industry  and  government  agencies  for 
comment  on  Sept.  23,  1970. 

**  ASPR  Case  No.  69-105 — Health 
and  Safety  Clauses. 

ASPR  Case  No.  69-22 — Revision  of 
ASPR  B-311,  C-311  and  S3-603.  To 
make  necessary  revisions  to  Appendix 
B-311  and  Appendix  C-311  and 
Supplement  3 to  provide  for  uniform 
reporting  by  contractors  of 
government  property.  Revisions  to 
DD  Form  1662  are  included  in  the 
case.  Comments  have  been  received 
and  are  under  consideration. 

ASPR  Case  No.  67-316— Single- 
Service  Management  of  Industrial 
Facilities.  To  develop  procedures 
which  will  provide  that  only  one 
contract  authorizing  use  of 
government  facilities  will  be  in  effect 
at  any  one  location.  It  is  intended 
that  contracts  which  authorize  the 
acquisition  or  furnishing  of 
government  facilities  will  provide  for 
the  automatic  transfer  of  those 
facilities  to  the  “use”  contract  upon 
receipt  of  installation.  This  matter  is 
still  under  consideration. 

**ASPR  Case  No.  68-315— Corpo- 
rate Administrative  Contracting  Offi- 
cer Program. 

* ASPR  Case  No.  69-114 — Bailment 
of  Government  Property  to  Contrac- 
tors. 

ASPR  Case  No.  68-2— ASPR 
15-205. 6( f) , Deferred  Compensation. 
To  clarify  ASPR  15-205.6  (f) 
covering  deferred  compensation  in 
light  of  the  questions  raised 
concerning:  (i)  whether  deductibility 
for  Federal  income  tax  purposes  is  a 
prerequisite  to  allowability  for 
contract  cost  purposes;  (ii)  the  extent 
to  which  acturial  gains  and  losses 
(including  unrealized  market 
appreciation  and  depreciation)  must 
be  taken  into  account  in  determining 
costs;  (iii)  whether  the  cost  of 
improvements  in  benefits  to  retired 


employees  are  allowable;  (iv) 
whether  pay-as-you-go  pension 
payments  are  allowable;  and  (v) 
whether  contributions  of  interest 
equivalents  or  unfunded  pension 
liabilities  are  allowable.  This  item 
was  forwarded  to  industry  for 
comment  on  July  8,  1969.  Industry 
and  government  agency  comments 
have  been  received  and  considered. 
This  matter  is  now  being  considered 
by  higher  authority  as  a matter 
involving  major  policy. 

**ASPR  Case  No.  68-278 —ASPR 
Coverage  for  Training  and  Educa- 
tional Costs. 

**  ASPR  Case  No.  69-67 — Forward 
Pricing  Rate  Agreements. 

**  ASPR  Case  No.  69-117— 
Clarification  of  Application  of  CWAS 
to  Limitations  Contained  in  the  Cost 
Principles. 

ASPR  Case  69-131 — Warranties — 
Consequential  Damages.  To  develop 
DOD  policy  and  appropriate  ASPR 
coverage  for  contractual  warranties 
expressed  and  implied  relating  to 
latent  and  patent  defects,  as  well  as 
consequential  damages.  This 
assignment  involves  not  only 
consideration  of  the  expressed  or 
implied  warranties  under  the 
“Inspection”  clause,  but  further 
includes  consideration  of  whether 
specific  contractual  provisions  should 
be  developed  to  cover  these  areas. 
Material  developed  under  this  case 
was  sent  to  industry  and  other 
government  agencies  for  comment  on 
Oct.  19,  1970. 

**  ASPR  Case  No.  69-157— Sever- 
ance Pay  to  Employees  on  Support 
Service  Contracts. 

ASPR  Case  No.  68-104 — Late 
Proposals  and  Modification  in 
Negotiated  Procurements.  To  consider 
revising  ASPR  3-506  covering  late 
proposals  and  modification  thereof  in 
negotiated  procurements  in  light  of 
the  numerous  General  Accounting 
Office  (GAO)  decisions  in  this  area. 
This  matter  is  now  being  considered 
by  higher  authority  as  a matter 
involving  major  policy. 

ASPR  Case  No.  68-25 — Omnibus 
General  Accounting  Office  (GAO)  and 
DOD  Audit  Clauses.  To  consider  the 
feasibility  of  developing  an  omnibus 
GAO  Examination  of  Records  clause 
and  an  omnibus  DOD  Audit  clause  to 
replace  the  existing  Examination  of 


Records  clauses  and  the  numerous 
DOD  Audit  clauses.  The  development 
of  a single  Examination  of  Records 
clause  has  teen  undertaken  in 
conjunction  with  representatives  of 
the  GAO.  Similarly,  a draft  of  a 
proposed  single  DOD  Audit  clause 
has  been  developed.  Industry  and 
government  agency  comments  have 
been  received  and  are  under 
consideration. 

ASPR  Case  No.  69-161— 

Evaluation  Criteria.  To  undertake  the 
development  of  additional  guidance  of 
evaluation  criteria  to  be  included  in 
solicitations,  thus  giving  effect  to 
numerous  General  Accounting  Office 
(GAO)  decisions  that  prospective 
offerors  should  be  advised  of  the 
relative  importance  to  be  attached  to 
each  evaluation  factor.  This  matter  is 
still  under  study. 

ASPR  Case  No.  69-173 — Revision 
of  Billing  Prices  Under  Incentive 
Contracts  and  Price  Redetermination 
Contracts.  To  review  the  ASPR  7-108 
Incentive  Price  Revision  and  the 
7-109  Price  Redetermination  clauses 
and  to  recommend  changes  therein  to 
permit  upward  adjustment  of  billing 
prices  to  conform  to  the  policy  in 
ASPR  3-404(a)(4).  The  military 
services  have  been  authorized  to 
deviate  from  the  restrictions  of  the 
clauses  pending  the  issuance  of 
revised  clauses  which  are  currently 
being  developed.  The  revised  clauses 
and  the  clarification  of  3-404  were 
forwarded  to  industry  and 

government  agencies  for  comment  on 
Oct.  12,  1970. 

ASPR  Case  No.  69-192 — Pricing  of 
Indefinite  Delivery  Type  Contracts. 
To  consider  revising  ASPR  3-409  to 
modify  the  restriction  that  indefinite 
delivery  type  contracts  must  provide 
for:  (i)  firm  fixed  prices,  (ii)  price 
escalation,  or  (iii)  price 
redetermination,  by  allowing  pricing 
on  the  basis  of  common 
manufacturers’  price  lists  or  industry 
pricing  guides.  This  matter  is 
presently  under  study. 

ASPR  Case  No.  69-197— Contractor 
Procurement  System  Review  ( CPSR ). 
To  consider  expanding  existing  ASPR 
coverage  on  CPSRs  and  consent  to 
subcontract  provisions  to  provide 
more  detailed  guidance.  A report  on 
this  subject  currently  is  being 
considered. 
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ASPR  Case  No.  69-249 — Time 
Extensions.  To  consider  the  inclusion 
of  a Time  Extensions  clause  in 
construction  contracts  in  which 
liquidated  damages  are  included.  A 
clause  clarifying  the  existing  rights 
of  the  Government,  under  the  clauses 
set  forth  in  ASPR  7-602.5 
“Termination  for  Default — Damages 
for  Delay — Time  Extensions”  and 
ASPR  7-602.3  “Changes”  (February 
1968  version),  to  extend  the  time  for 
completion  of  work  when  a contractor 
is  delayed  by  any  of  certain 
enumerated  excusable  delays. 
Industry  comments  have  been  received 
and  are  under  consideration. 

**  ASPR  Case  No.  70-14 — Proposed 
Revision  of  ASPR  Appendix  I. 

ASPR  Case  No.  70-19 — Wage  and 
Material  Price  Escalation.  To  review 
existing  ASPR  escalation  provisions 
to  determine  the  advisability  of 
developing  additional  wage  and 
material  price  escalation  clauses  for 
use  in  contracts  for  complex  weapon 
systems  to  be  produced  over  an 
extended  period  of  time.  Clauses 
developed  by  a Special  Study  Group 
established  to  review  this  subject, 
were  forwarded  to  industry  for 
comment  on  May  18,  1970. 

ASPR  Case  No.  70-38 — Proposed 
Change  to  ASPR  15-205.16,  Insurance 
and  Indemnification.  To  consider  a 
suggestion  that  ASPR  15-205.16  be 
revised  to  specifically  limit  allowable 
costs  of  self-insurance  for  future 
liabilities  to  an  amount  determined  on 
a present  value  basis.  Material 
developed  under  this  case  was  sent  to 
industry  and  other  government 
agencies  for  comment  Aug.  3,  1970. 

ASPR  Case  No.  70-39 — Allocation 
of  Contractors’  Cost  for  Special 
Facilities.  To  consider  additions  or 
revisions  to  Section  XV  to  clarify  cost 
allocation  procedures  under  ASPR 
15-201.4  in  general,  and  allocation  of 
the  costs  of  special  facilities  such  as 
wind  tunnels,  in  particular.  Material 
developed  under  this  case  was  sent  to 
industry  and  other  government 
agencies  for  comment  on  Sept.  3, 
1970. 

ASPR  Case  No.  70-41 — Capital 
Data  Employed.  To  consider  the 
advisability  of  initiating  a policy 
change  to  use  capital-employed  as  a 
factor  in  developing  pre-negotiation 
profit  objectives.  This  matter  has  been 


assigned  to  a specially  selected 
subcommittee  and  currently  is  under 
study.  Worksheets  developed  by  the 
subcommittee  to  obtain  the  necessary 
data  to  test  the  concept  were 
submitted  to  industry  and  other 
government  agencies  for  comment  on 
Oct.  9,  1970. 

ASPR  Case  No.  68-69 — Proposed 
Additioyi — Special  Tooling  Retention/ 
Storage  Agreements.  To  consider  the 
development  of  guidance  and  a 
standard  contract  format  for  use 
when  special  tooling  or  special  test 
equipment  is  to  be  stored  at  the 
contractor’s  facility  for  use  on 
subsequent  production  contracts. 
Proposed  coverage  was  forwarded  to 
industry  for  comment  on  April  10, 
1970.  Comments  have  been  received 
and  are  currently  under  study. 

ASPR  Case  No.  70-55 — Clarifica- 
tion on  Computed  Bond  Requirements. 
To  provide  guidance  on  the  amount  of 
bond  requirements  for  requirement- 
type  construction  contracts.  This  mat- 
ter currently  is  under  study. 

ASPR  Case  No.  70-59 — ASPR 
15-205.3Jj — Rental  Costs.  To  correct  a 
misconception  of  the  intent  of  ASPR 
15-205.34  by  substituting  the  word 
“property”  for  “facilities  and 
equipment.”  Industry  and  other 
government  agencies  comments  on  the 
proposed  revision  have  been  received 
and  are  under  consideration. 

ASPR  Case  No.  70-62 — Proposed 
Changes  to  Milk  Price  Adjustment 
Clause  in  ASPR  7-1301.8  and 
7-1301.9.  To  resolve  the  difficulties 
being  encountered  in  establishing 
reasonable  prices  for  milk  products 
under  the  present  ASPR  clauses  by 
substituting  a cancellation  provision. 
The  proposed  coverage  was  submitted 
to  appropriate  industry  associations 
and  the  General  Accounting  Office  for 
comment  on  Aug.  10,  1970. 

ASPR  Case  No.  70-64 — Personnel 
Management  Review  Including 
Executive  Compensation.  To  consider 
the  advisability  of  adopting  on  a 
DOD-wide  basis  a procedure 
developed  by  Defense  Supply  Agency 
to  review  a contractor’s  compensation 
structure  in  order  to  determine  if  it 
will  produce  reasonable  costs  under 
government  contracts.  This  matter 
has  been  assigned  to  a subcommittee 
and  is  currently  being  studied. 


ASPR  Case  No.  70-67 — Revision  of 
ASPR — Termination  of  Use  Notices. 
To  consider  amending  the  clauses  set 
forth  in  ASPR  7-702.23  and  7-702.24 
concerning  contractor  written  notice 
of  termination  of  use  of  additional 
facilities,  by  incorporating  a 10-day 
idle  reporting  time.  This  matter  has 
been  assigned  to  a subcommittee  and 
currently  is  under  study. 

ASPR  Case  No.  70-78 — Duty-Free 
Entry  Clause  Notices.  To  revise  the 
procedures  resulting  from  clauses  set 
forth  in  ASPR  6-603  and  6-605  by 
requiring  the  contractor  to  notify  the 
contract  administration  office  of 
imported  supplies  only  when  an 
actual  award  is  made  to  a foreign 
supplier;  and  by  eliminating  the 
requirement  that  a foreign  supplier 
forward  a copy  of  the  bill  of  lading 
to  a designated  government  rep- 
resentative. Copies  of  the  revised 
ASPR  coverage  on  this  matter  were 
forwarded  to  industry  and  other 
government  agencies  for  comment  on 
Sept.  4,  1970. 

ASPR  Case  No.  70-83 — Rights  in 
Data — Computer  Programs.  To  con- 
sider the  desirability  of  developing 
a standard  ASPR  Special  Rights  in 
Data  clause  for  computer  systems 
analyses  and  programming  services. 
This  matter  was  assigned  to  a 
subcommittee  and  currently  is  under 
study. 

ASPR  Case  No.  70-90 — Interpreta- 
tion of  ASPR  11-/01.1,  Tax  Clause. 
To  determine  whether  social  security 
taxes  should  be  subject  to  the  adjust- 
ment procedures  of  the  11-401.1  Tax 
clause.  This  matter  was  assigned  to 
a subcommittee  and  currently  is  un- 
der study. 

ASPR  Case  No.  70-103— Control  of 
Constructive  Changes  and  Other 
Claims  on  Nonconstruction  Contract. 
To  consider  the  need  for  clauses  in 
ASPR  similar  to  those  in  Navy 
Procurement  Circular  (NPC)  No.  15 
to  control  the  constructive  changes 
problem.  The  committee  authorized 
the  Navy  to  continue  its  test  of  the 
clauses  in  NPC  No.  15  until  June  30, 
1971.  Other  military  services  may  use 
the  NPC  No.  15  clauses  on  a case-by- 
case basis  after  committee 
concurrence.  With  regard  to  a related 
Army  clause,  Preproduction 
Evaluation,  the  committee  determined 
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that  the  Army  has  the  right  to  use 
the  clause  when  appropriate.  The 
overall  problem  of  controlling 
constructive  changes  was  assigned  to 
a subcommittee  and  currently  is  being 
studied. 

ASPR  Case  No.  70-108 — Proposed 
Revision  to  ASPR  Relating  to  Policy 
Guidance  on  Major  Weapon  System 
Acquisition.  To  consider  the  impact 
on  ASPR  of  Deputy  Secretary  of 
Defense  Packard’s  policy 

memorandum  of  May  28,  1970.  This 
matter  was  assigned  to  a 
subcommittee  and  currently  is  under 
study.  The  subcommittee’s  assignment 
primarily  involves  Section  III,  Part  4, 
“Types  of  Contracts,”  and  Section  IV, 
Part  1,  “Procurement  of  Research 
and  Development.”  In  a related  case, 
the  ASPR  Committee  has  approved 
deletion  of  ASPR  1-330,  “Total 
Package  Procurement”  as  a result  of 
Mr.  Packard’s  memorandum. 

ASPR  Case  No.  70-113— ASPR 
15-20 A,  Application  of  Principles  and 
Procedures.  To  clarify  the  intent  that 
Section  XV  be  used  in  the  pricing  of 
fixed-price  subcontracts  whenever  the 
prime  contract  is  subject  to  Section 
XV  and  that  fixed-price  subcontracts 
thereunder  are  subject  to  cost 
analysis,  price  revision,  or  price 
redetermination.  The  proposed 
coverage  on  this  matter  was 
submitted  to  industry  and  other 
government  agencies  for  comment  on 
Sept.  9,  1970. 

ASPR  No.  68-174 — Jewel  Bearings, 
ASPR  1-315.  Defense  interests 
require  the  continued  maintenance  of 
an  active  and  versatile  mobilization 
base  for  the  domestic  production  of 
jewel  bearings  and  related  items. 
Procurement  of  jewel  bearings  by  the 
Government  and  government 
contractors  under  the  guidance  in  the 
present  ASPR  1-315  has  not  been 
sufficient  to  carry  out  policy  ob- 
objectives  in  this  area.  The  policy 
remains  unchanged  but  the  coverage 
is  more  detailed  and  explicit.  The 
proposed  coverage  also  contains  a new 
provision  relating  to  standardization 
requiring  that  redesign  of  military 
items  provide  for  the  use  of  military- 
standard  jewel  bearings.  Industry  and 
other  government  agency  comments 
have  been  received  and  currently  are 
under  study. 


Naval  Ordnance  Lab 

(Continued  from  page  12.) 

touch  with  industry  as  it  affects  the 
project. 

The  development  of  Subroc,  the 
Navy’s  underwater-to-air-to-underwa- 
ter  missile,  is  an  excellent  example  of 
NOL’s  partnership  with  industry. 
Subroc,  a missile  launched  underwa- 
ter to  travel  through  the  air  to  return 
to  water  to  seek  its  target,  was  a 
bold,  new  weapon  conceived  at  NOL. 
The  idea  was  further  developed  by 
contract,  with  Goodyear  Aerospace 
Corp.  the  prime  contractor,  and  with 
NOL  providing  technical  direction. 
Together  they  solved  many  knotty 
problems  of  design  and  construction, 
and  brought  the  revolutionary  idea 
from  the  drawing  board  to  produc- 
tion. 

It  is  always  of  interest  to  speculate 
on  the  future,  although  this  is  even 
more  uncertain  than  usual  this  year. 

The  general  reduction  in  defense 
expenditures  and  the  rising  cost  of  an 
engineering  manyear  will  surely  mean 
that  new  starts  of  major  systems  will 


be  even  more  seriously  scrutinized. 
We  will  have  to  be  more  adroit  in 
applying  the  principles  of  good  old 
American  ingenuity  toward  making 
equipment  that  does  the  job  at  lower 
cost.  There  must  be  simpler  ways  to 
do  things  that  are  not  quite  so  auto- 
matic, or  comprehensive,  or  flexible. 
More  attention  must  be  given  to  sim- 
plicity in  maintenance  and  lucidity  in 
design.  Paradoxically,  the  key  to 
achieving  this  goal  is  true  technical 
competence  and  a first  hand  knowl- 
edge of  the  operating  environment. 
These  things  are  acquired,  among 
other  ways,  by  the  expenditure  of  re- 
search and  development  effort.  We 
will  have  to  exercise  more  restraint  in 
going  into  production  while  still 
spending  money  on  design  and  test. 

The  recently  reaffirmed  policy  of 
“try  before  buy”  will  call  for  in- 
creased cooperation  between  potential 
industry  producers  and  government 
laboratories,  charged  with  the  task  of 
determining  that  a development  really 
does  perform  as  it  is  supposed  to  be- 
fore the  Government  commits  decreas- 
ing resources  to  large-scale  produc- 
tion. 


SUPERSONIC  INLET  design  model  is  mounted  in  a 4-foot  transonic  tunnel  at 
the  Arnold  Engineering  Development  Center,  Arnold  AFS,  Tenn.,  by  Stan  Ton, 
left,  of  the  Northrop  Corp.,  and  Bobby  Moreland,  ARO,  Inc.,  contract  operator 
of  the  center.  Performance  of  air  inlets  for  supersonic  jet  aircraft  may  be 
determined  in  high-speed  tunnels  without  having  to  actually  fly  the  aircraft.  By 
altering  tunnel  pressure  and  Mach  number,  most  of  the  conditions  of  altitude, 
speed  and  attitude  the  aircraft  will  encounter  in  actual  flight  can  be  simulated 
to  determine  the  inlet’s  performance.  The  Air  Force  Systems  Command’s  Flight 
Dynamics  Laboratory,  Wright-Patterson  AFB,  Ohio,  is  sponsoring  tests 
directed  toward  development  of  propulsion  systems  for  future  applications. 
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ABOUT  PEOPLE 


DEPARTMENT  OF  DEFENSE 

Vernon  McKenzie  has  been  named 
as  Special  Asst,  to  the  Asst.  Secre- 
tary of  Defense  (Health  and  Environ- 
ment). 

C.  Stuart  Broad  has  been  desig- 
nated Dir.  for  Equal  Opportunity 
(Civilian)  in  the  Office  of  the  Dep. 
Asst.  Secretary  of  Defense  (Equal 
Opportunity),  Office  of  the  Asst.  Sec- 
retary of  Defense  (Manpower  and  Re- 
serve Affairs). 

Dr.  Robert  Langelier  has  been 
named  Staff  Specialist  for  Sattelite 
Communications  Systems,  Office  of 
the  Asst,  to  the  Secretary  of  Defense 
(Telecommunications). 

New  assignments  in  the  Advanced 
Research  Projects  Agency  are:  Dr. 
Eric  H.  Willis,  Dir.,  Nuclear  Monitor- 
ing Research;  and  Dr.  Maurice  J.  Sin- 
nott.  Dir.,  Materials  Sciences. 

Capt.  Jacob  W.  Updegrove,  CEC, 
USN,  has  replaced  Col.  Jean  E.  Crab- 
tree, USAF,  as  Staff  Dir.  for  Installa- 
tions and  Services,  Hq.  Defense  Sup- 
ply Agency.  Col.  Crabtree  retired. 

Capt.  William  A.  Johannesen,  SC, 
USN,  has  been  assigned  as  Executive 
Director,  Contract  Administration 
Services  (CAS),  Hq.  Defense  Supply 
Agency. 

Col.  Forrest  R.  Dupont,  USAF,  Is 
the  new  Commander,  Defense  Con- 
tract Administration  Services,  St. 
Louis  Region,  St.  Louis,  Mo. 

DEPARTMENT  OF  THE  ARMY 

Gen.  (selectee)  Henry  A.  Miley,  Jr. 
is  the  new  Commanding  General, 
Army  Materiel  Command.  He  replaces 
Gen.  Ferdinand  J.  Chesarek,  who  has 
retired. 

Lt.  Gen.  (selectee)  Woodrow  W. 
Vaughan,  replaces  Gen.  Miley  as  Dep. 
Commanding  General,  Army  Materiel 
Command. 

Lt.  Gen.  George  I.  Forsythe  has 

been  assigned  as  Project  Manager, 
All-volunteer  Army,  an  effort  de- 
signed to  end  the  draft  by  mid-1973. 
In  his  new  position,  Gen.  Forsythe 


will  report  directly  to  Secretary  of 
the  Army  Stanley  R.  Resor  and  Gen. 
W.  C.  Westmoreland,  Army  Chief  of 
Staff.  Gen.  Forsythe  was  formerly 
Commanding  General  of  the  Army 
Combat  Developments  Command. 

The  new  Commanding  General, 
U.  S.  Army  Combat  Developments 
Comand,  Fort  Belvoir,  Va.,  is  Lt.  Gen. 
(selectee)  John  Norton.  Gen.  Norton 
served  previously  as  Dep.  Project 
Manager,  Project  Mobile  Army  Sen- 
sor Systems  Test  Evaluation  and  Re- 
view (MASSTER),  Fort  Hood,  Tex. 
Major  General  George  P.  Seneff  Jr. 
is  the  new  Project  Manager  of 
MASSTER. 

Lt.  Gen.  (selectee)  Robert  R.  Wil- 
liams, formerly  Dep.  Asst.  Chief  of 
Staff  for  Force  Development  has  been 
named  Asst.  Chief  of  Staff  for  Force 
Development,  Hq.,  U.S.  Army.  He  will 
replace  Lt.  Gen.  Frederick  C.  Weyand. 

Col.  Sam  H.  Sharp  has  been  named 
Dep.  Chief  of  Staff  for  the  Army 
Strategic  Communications  Command, 
Fort  Huachuca,  Ariz.  Col.  Sharp  suc- 
ceeds Col.  Emil  V.  B.  Edmond  who 
was  retired. 

Lt.  Col.  Calvin  A.  Storment  has 

been  named  Commanding  Officer  of 
the  East  Coast  Telecommunications 
Center,  Fort  Detrick,  Md. 

Lt.  Col.  Albert  M.  Desselle,  USMC, 
became  the  first  Marine  Corps  liaison 
officer  to  join  the  Army  Computer 
Systems  Command  headquarters  staff, 
Fort  Belvoir,  Va. 

DEPARTMENT  OF  THE  NAVY 

Adm.  Jackson  D.  Arnold,  who 

has  been  performing  the  duties  of 
Chief  of  Naval  Material  and  Com- 
mander, Naval  Material  Command 
since  the  retirement  of  Adm.  I.  J. 
Galantin,  has  been  elevated  to  the 
rank  of  admiral  and  position  of  Chief 
of  Naval  Material.  He  is  the  first  aero- 
nautical engineering  duty  officer  to  at- 
tain the  rank  of  admiral. 

Vice  Adm.  (selectee)  George  E. 
Moore  II,  SC,  relieves  Adm.  Arnold  as 
the  Vice  Chief  of  Naval  Material.  Ad- 


miral Moore  is  the  only  Navy  Supply 
Corps  officer  serving  in  the  rank  of 
vice  admiral. 

Gen.  (selectee)  Keith  B.  Mc- 
Cutcheon,  USMC,  will  be  the  new 
Asst.  Commandant  of  the  Marine 
Corps.  He  replaces  Gen.  Lewis  Walt, 
who  will  retire  Feb.  1,  1971. 

Lt.  Gen.  (selectee)  Donn  J.  Robert- 
son, USMC  will  relieve  Gen.  McCutch- 
eon  as  Commanding  General  of  the 
III  Marine  Amphibious  Force. 

In  Hq.,  U.S.  Marine  Corps,  Lt.  Gen. 
John  R.  Chaisson,  USMC,  will  become 
Chief  of  Staff.  He  succeeds  Lt.  Gen. 
William  J.  Van  Ryzin,  USMC,  who 
will  retire  on  May  1,  1971.  Lt.  Gen. 
(selectee)  Hugh  M.  Elwood,  USMC, 
will  replace  Gen.  Chaisson  as  Dep. 
Chief  of  Staff  (Plans,  and  Programs). 

Rear  Adm.  William  R.  McClendon 
has  been  assigned  as  Dir.,  Aviation 
Plans  Div.,  Office  of  the  Chief  of 
Naval  Operations. 

Rear  Adm.  W.  J.  Moran  is  the  new 
Commander,  Naval  Weapons  Center, 
China  Lake,  Calif.  Capt.  Melvin  R. 
Etheridge,  former  Commander,  has 
retired. 

Capt.  Norman  D.  Chetlin  will  be  the 
new  commanding  officer  of  the  Fleet 
Material  Support  Office,  Mechanics- 
burg,  Pa.  He  will  replace  Capt.  Don- 
ald A.  Hempson,  who  will  retire  Jan. 
1.  Capt.  Richard  D.  Johnson  will 
succeed  Capt.  Chetlin  as  the  Fleet 
Material  Support  Office  Executive  Of- 
ficer. 

DEPARTMENT  OF  THE 
AIR  FORCE 

Brig.  Gen.  William  H.  Best  Jr.  is 

now  Commander,  Air  Weather  Serv- 
ice, Scott  AFB,  111.,  which  is  also  the 
global  environment-support  agency 
for  the  Army.  Col.  Thomas  A.  Aldrich 
is  the  new  Vice  Commander  of  the 
Air  Weather  Service. 

Col.  John  G.  Dailey,  Commander  of 
the  Air  Force  Human  Resources  Lab- 
oratory, Brooks  AFB,  Tex.,  has  re- 
tired. 
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Industry.  By  Lt.  Col.  John  A.  Shanahan, 

USA 10  Jan. 

ADVISORY  GROUPS 

Blue  Ribbon  Defense  Panel  Reports 16  Sept. 

NATO  Industrial  Advisory  Group.  By  Wil- 
liam C.  Kruse 15  May 


BUDGET 

Defense  Budget  Highlights  (Condensation 
of  Statement  by  Secretary  of  Defense 
Melvin  R.  Laird  on  FY  1971  Defense 
Program  and  Budget) . 


The  Secretary’s  Summary 1 April 

Priorities  and  Resource  Allocation 3 April 

Strategic  Forces 7 April 

General  Purpose  Forces 21  April 

Mobility  Forces 37  April 

Research  and  Development 41  April 

Management  in  the  Defense  Department  43  April 

Economic  Impact  of  Defense  Budget. 

(Speech)  By  Hon.  Robert  C.  Moot 24  July 

Financial  Tables  Relating  to  Defense  De- 
partment Budget  FY  1971 47  April 

PPBS  (Planning-Programming-Budgeting 
System)  in  Defense  in  the  Seventies.  By 
Laurence  E.  Olewine 1 May 

CIVIL  DEFENSE 

Industry  Disaster  Preparedness.  By  John 

E.  Davis 21  Feb. 


CONTRACTING 

Air  Force  Systems  Management — Back  to 
the  Fundamentals.  By  Gen.  James  Fer- 


guson, USAF 5 Jan. 

Aircraft  Maintenance,  Navy  Contracting 
Process  for.  (Speech)  By  Capt.  J.  E. 

Harvey  Jr.,  USN 25  Jan. 

(New)  Approaches  in  Major  Weapon  Sys- 
tem Contracting.  (Speech)  By  Hon. 

Phillip  N.  Whittaker  26  March 


Title  Pg.  Mo. 

ASPR  Committee  Case  Listing  (Dec.  8,  1969)  24  Feb. 

ASPR  Committee  Cases,  Status  of  (June  1, 

1970)  30  Aug. 

ASPR  Committee  Cases,  Status  of  (Oct.  27, 

1969)  26  Dec. 

Clauses,  Value  Engineering  Contract. 

(Speech)  By  Emanuel  Kintisch 12  Feb. 

Experience  with  Incentives — Changes 

Needed.  (Speech)  By  Robert  D.  Lyons  — 21  Jan. 

Incentive  Contracting,  Experience  in.  By 

Capt.  William  K.  Jones,  USAF 1 Sept. 

Management  of  Major  Weapon  System  Ac- 
quisition. By  Hon.  Barry  J.  Shillito 1 Jan. 

(New)  Subcontractor  Cost  or  Pricing  Data 
Required  (Defense  Procurement  Circular 
No.  74).  By  Charles  Goodwin 1 Feb. 

COST  ESTIMATING 

Cost  Estimating  Techniques  for  Systems 
Acquisition.  By  Maj.  Paul  R.  Herholz 
Jr.,  USA 16  Dec. 

Risk  Analysis.  By  John  D.  Hwang  and 
James  L.  Arnett 16  Dec. 

(New)  Subcontractor  Cost  or  Pricing  Data 
Required  (Defense  Procurement  Circular 
No.  74).  By  Charles  Goodwin 1 Feb. 


EQUAL  EMPLOYMENT  OPPORTUNITY 

How  Do  You  Stack  Up  With  Equal  Em- 
ployment Opportunity.  By  M.  Robert 


Shafer 1 June 

If  It  Is  To  Be,  It  Is  Up  To  Me!  (Speech) 

By  Rear  Adm.  Joseph  L.  Howard,  USN — 4 June 


ELECTRONICS 

Army  Computer  Systems  Command:  Auto- 
mation— Force  Effectiveness  Multiplier. 


By  Brig.  Gen.  Wilson  R.  Reid,  USA 7 March 

Security  in  Time-Share  ADP  Environment. 

By  Thomas  J.  O’Brien 9 July 

LOGISTICS 

Airlift  for  Strategic  Mobility.  (Speech)  By 

Gen.  Jack  J.  Catton,  USAF 6 Sept. 

Defense  Construction  Supply  Center:  Wire, 

Lumber,  Repair  Parts.  By  Maj.  Gen. 

Emmett  M.  Tally  Jr.,  USAF 30  March 

Defense  General  Supply  Center:  Logistics 
Manager  of  Wide  Variety  of  Military 
Items  and  Equipment.  By  Brig.  Gen. 

John  D.  Hines,  USAF 13  Jan. 
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Title 


Title  Pg.  Mo. 

Logistics — Challenge  of  the  1970s.  (Speech) 

By  Hon.  Barry  J.  Shillito 9 Sept. 

Logistics  Management  Challenges  in 
Weapon  System  Design  (Speech)  By 
Hon.  John  S.  Foster  Jr. 6 Sept. 


MANAGEMENT 

Air  Force  Systems  Management — Back  to 
the  Fundamentals.  By  Gen.  James  Fer- 


guson, USAF 5 Jan. 

Analysis  and  Evaluation  of  Proposed  Army 
Investments.  By  Lt.  Col.  John  M.  Brown, 

USA,  and  Lt.  Peyton  L.  Wynns,  USA 31  June 

Army  Missile  Command:  Year  of  Change. 

By  Maj.  Gen.  Edwin  I.  Donley,  USA 13  Nov. 

Blue  Ribbon  Defense  Panel  Reports 16  Sept. 

Budget  Constraints  Require  Greater  Selec- 
tivity. By  Hon.  Robert  L.  Johnson 3 Dec. 

Cost  Management — Set  Goals,  Measure 
Progress,  Correct  Problems.  By  Brig. 

Gen.  Harold  C.  Teubner,  USAF 21  March 

Economic  Analysis  of  Navy  Investments. 

By  Dick  L.  Jackson 13  July 

Economic  Analysis — Ordering  'Spending 

Priorities.  By  Edward  E.  Winchester 4 May 

Experience  with  Incentives — Changes 

Needed.  (Speech)  By  Robert  D.  Lyons 21  Jan. 

Financial  Management  Aspects  of  Weapon 
System  Acquisition  Policy  (Statement) 

By  Hon.  Robert  C.  Moot 9 Nov. 

Interdependence.  (Speech)  By  Gen.  F.  J. 

Chesarek,  USA 17  Oct. 

Logistics — Challenge  of  the  1970s. 

(Speech)  By  Hon.  Barry  J.  Shillito 9 Sept. 

Logistics  Management  Challenges  in 
Weapon  System  Design.  (Speech)  By 

Hon.  John  S.  Foster  Jr. 6 Sept. 

Management  of  Major  Weapon  System  Ac- 
quisition. By  Hon.  Barry  J.  Shillito 1 Jan. 

Output  Information:  Ask  the  Right  Ques- 
tions. By  Col.  E.  G.  Wale,  USAF 9 May 

PPBS  ( Planning-Programming-Budgeting 
System)  in  Defense  for  the  Seventies. 

By  Laurence  E.  Olewine 1 May 

Program  for  Refinement  of  Materiel  Ac- 
quisition Process  (PROMAP-70).  By 

Maj.  Gen.  Paul  A.  Feyereisen,  USA 18  Aug. 

Progress  in  Controlling  Management  Sys- 
tems. By  David  H.  Moran 24  Dec. 

PROMPT.  By  Rear  Adm.  Thomas  J. 

Walker,  USN 26  June 

Value  Engineering  Contract  Clauses. 

(Speech)  By  Emanuel  Kintisch 12  Feb. 

Value  Enginering  in  the  1970s,  Role  of.  By 
Richard  E.  Biedenbender  and  Rudy  H. 

Kempter  10  Aug. 

(A)  Strategy  of  Indirect  Approach. 

(Speech)  By  Gen.  F.  J.  Chesarek,  USA 27  July 

Weapon  Systems  Planning.  By  James  Bain 

Jr.  and  Lt.  Col.  Edward  Shabsin,  USAF 1 July 


Pg.  Mo. 


MANPOWER 

(The)  Future  Army — A Volunteer  Force. 

By  Gen.  W.  C.  Westmoreland,  USA 1 Dec. 

National  Defense  Executive  Reserve — Man- 
agerial Talent  for  Emergencies.  By  Lt. 

Col.  Allan  R.  Zenowitz,  USAR 9 Feb. 

MILITARY  EXPORTS 

Export  Controls,  DOD  Administration  of. 

By  Norman  E.  Eliasson 1 Oct. 

Protecting  Classified  Information  in  Inter- 
national Exchanges.  By  Herbert  Lewis 5 Oct. 

NATIONAL  SECURITY  PLANNING 

(The)  Threat.  (Speech)  By  Hon.  John  S. 

Foster  Jr. 19  Nov. 

U.S. -Soviet  Military  Balance — Its  Impact 
on  Air  Force  Planning  and  Manage- 
ment. (Speech)  By  Gen.  John  C.  Meyer, 

USAF  23  Jan. 

ORGANIZATION  CHARTS 

Aeronautical  Systems  Division  (Air  Force 

Systems  Command)  18  Jan. 

Army  Computer  Systems  Command 12  March 

Army  Missile  Command 15  Nov. 

Defense  Construction  Supply  Center 32  March 

Defense  Department  (1970)  21  Sept. 

Defense  Department  (Proposed  by  Blue 

Ribbon  Defense  Panel)  22  Sept. 

Defense  General  Supply  Center  15  Jan. 

Defense  Industrial  Plant  Equipment  Center — 34  Jan. 

Department  of  the  Air  Force  18  March 

Department  of  the  Navy 18  Jan. 

Naval  Civil  Engineering  Laboratory 7 Aug. 

PROCUREMENT 

Aeronautical  Systems  Division:  Weapon 
System  for  Tomorrow’s  Air  Force.  By 

Maj.  Gen.  Lee  V.  Gossick,  USAF 15  Feb. 

Aircraft  Maintenance,  Navy  Contracting 
Process  for.  (Speech)  By  Capt.  J.  E. 

Harvey  Jr.,  USN 25  Jan. 

Army  Tank-Automotive  Command:  Devel- 
opment and  Acquisition  of  Tactical  and 
Combat  Vehicles.  By  Maj.  Gen.  Shelton 

E.  Lollis,  USA  8 Oct. 

Defense  Construction  Supply  Center:  Wire, 

Lumber,  Repair  Parts.  By  Maj.  Gen. 

Emmett  M.  Tally  Jr.,  USAF  30  March 

Defense  General  Supply  Center:  Logistics 
Manager  of  Wide  Variety  of  Military 
Items  and  Equipment.  By  Brig.  Gen. 

John  D.  Hines,  USA 13  Jan. 

(A)  Market  for  Small  Business.  By  Lloyd 
C.  Alderman  17  Aug. 


Small  Business  Contribution  to  Security 
and  Economy  of  the  Nation.  (Speech) 

By  Lt.  Gen.  Harry  E.  Goldsworthy,  USAF  28  Jan. 
(New)  Subcontractor  Cost  or  Pricing  Data 
Required  (Defense  Procurement  Circular 
No.  74).  By  Charles  Goodwin 1 Feb. 
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December  1970 


Pg.  Mo. 


Title 

RESEARCH  AND  DEVELOPMENT 

Aerospace  Forces  for  Deterrence.  (Speech) 

By  Gen.  John  D.  Ryan,  USAF 

Aerospace  Material:  Old  Friends  or  New? 
(Speech)  By  Lt.  Gen.  John  W.  O’Neill, 

USAF  

(The)  Air  Force  in  the  1970s.  (Speech) 

By  Hon.  Robert  C.  Seamans  Jr. 

Aircraft  Structural  Integrity  Program, 
New  Challenges  Ahead  in.  By  Gen.  James 

Ferguson,  USAF  

(The)  Battlefield  of  the  Future.  (Speech) 

By  Lt.  Gen.  George  I.  Forsythe,  USA 

Defense  Research  and  the  University.  By 

Dr.  William  J.  Price 

(FY  1971)  Defense  Research,  Develop- 
ment, Test  and  Evaluation  Program. 
(Statement)  By  Hon.  John  S.  Foster  Jr — 
Defense  Technology:  Benefits  to  Industrial 
Progress.  By  Dr.  Donald  M.  MacArthur — 
Fuzes — Brains  of  Munitions.  By  Lt.  Col. 

Peter  E.  Hexner,  USA  

Independent  Research  and  Development. 

(Statement)  By  Hon.  John  S.  Foster  Jr. — 
Modernization : The  Army  of  the  1970s.  By 

Lt.  Gen.  George  I.  Forsythe,  USA 

Naval  Civil  Engineering  Laboratory:  Solv- 
ing Problems  On  and  Under  the  Oceans. 

By  Cdr.  A.  F.  Dill,  USNR 

Naval  Ordnance  Laboratory:  From  Concept 
to  Hardware.  By  Dr.  Gregory  K.  Hart- 
man   

Navigational  Requirements,  U.S.  Army 
(Speech)  By  Lt.  Col.  John  A.  Fam- 

brough,  USA _<=. 

Research  and  Development  Information  for 
Industry.  By  Lt.  Col.  John  A.  Shanahan, 

USA  

(FY  1971)  Research,  Development,  Test 
and  Evaluation,  Air  Force  (Statement) 

By  Lt.  Gen.  Otto  J.  Glasser,  USAF 

(FY  1971)  Research,  Development,  Test 
and  Evaluation,  Army.  (Statement)  By 

Lt.  Gen.  Austin  W.  Betts,  USA 

(FY  1971)  Research,  Development,  Test 
and  Evaluation,  Navy.  (Statement)  Hon. 

Robert  A.  Frosch  

Scientific  Spinoff,  U.S.  Air  Force 

STANO  Items,  Army  Will  Test  Industry 
Developed.  By  Lt.  Col.  Victor  H.  Bray, 
USA 

SECURITY  POLICY 

Dynamic  Security  Policy  Serves  National 

Interest.  By  Joseph  J.  Liebling 

Export  Controls,  DOD  Administration  of. 

By  Norman  E.  Eliasson 

Industrial  Personnel  Security  Clearance 

Review.  By  William  J.  Scanlon 

Industrial  Security  Program.  By  Col. 
George  A.  Zacharias,  USA 


Pg. 

Mo. 

3 

Nov. 

26 

Aug. 

1 

Nov. 

10 

Feb. 

14 

March 

16 

July 

18 

May 

1 

Aug. 

35 

June 

30 

May 

4 

Dec. 

4 

Aug. 

9 

Dec. 

19 

Sept. 

10 

Jan. 

19 

June 

10 

June 

12 

June 

31 

Jan. 

23 

Sept. 

1 

March 

1 

Sept. 

20 

Dec. 

22 

Nov. 

Title 

“Matters  of  great  public  Import  may  be 
committed  to  the  Sole  care  of  these  Men.” 

By  James  E.  Casey 6 June 

Protecting  Classified  Information  in  In- 
ternational Exchanges.  By  Herbert  Lewis_  5 Sept. 

Security  in  Time-Share  ADP  Environment. 

By  Thomas  J.  O’Brien 9 July 

SMALL  BUSINESS 

(A)  Market  for  Small  Business.  By  Lloyd 
C.  Alderman  17  Aug. 

Small  Business  Contribution  to  Security 
and  Economy  of  the  Nation.  (Speech) 

By  Lt.  Gen.  Harry  E.  Goldsworthy,  USAF_  28  Jan. 


STATISTICS 

Prime  Contract  Awards  by  State  (FY  1970)  13  Oct. 

Selected  Acquisition  Costs  Reported,  June 

1970  28  Nov. 

Small  Business  Share  in  Defense  Contracts, 

RDT&E  (FY  1970) 26  Nov. 

Status  of  Funds  Quarterly  Report 

First  Quarter,  FY  1970  28  Feb. 

Second  Quarter,  FY  1970  36  May 

Third  Quarter,  FY  1970  32  July 

Fourth  Quarter,  FY  1970  36  Dec. 

TESTING 

Army  Arctic  Test  Center:  Challenging  the 

Hawk.  By  Col.  Edwin  M.  Rhoads,  USA 20  July 

STANO  Items,  Army  Will  Test  Industry 
Developed.  By  Lt.  Col.  Victor  H.  Bray, 

USA 23  Oct. 

WEAPON  SYSTEM  ACQUISITION 

Aeronautical  Systems  Division — Weapon 
Systems  for  Tomorrow’s  Air  Force.  By 
Maj.  Gen.  Lee  V.  Gossick,  USAF 15  Feb. 

Air  Force  Systems  Management — Back  to 
the  Fundamentals.  By  Gen.  James 
Ferguson,  USAF  5 Jan. 

(New)  Approaches  in  Major  Weapon  Sys- 
tem Contracting.  (Speech)  By  Hon.  Phil- 
lip N.  Whittaker 26  March 

Cost  Estimating  Techniques  for  Systems 
Acquisition.  By  Maj.  Paul  R.  Herholz  Jr., 


Financial  Management  Aspects  of  Weapon 
System  Acquisition  Policy.  (Statement) 

By  Hon.  Robert  C.  Moot 9 Nov. 

Management  of  Major  Weapon  System  Ac- 
quisition. By  Hon.  Barry  J.  Shillito 1 Jan. 

Program  for  Refinement  of  Materiel  Ac- 
quisition Process  (PROMAP-70).  By 
Maj.  Gen.  Paul  A.  Feyereisen,  USA 18  Aug. 

Risk  Analysis.  By  John  D.  Hwang  and 

James  L.  Arnett 13  Dec. 

Weapon  Systems  Planning.  By  James  Bain 

Jr.  and  Lt.  Col.  Edward  Shabsin,  USAF — 1 July 


Defense  Industry  Bulletin 


33 


News  Items 
Subject  Index 


Code:  Page  identification:  ib — inside  back 
cover;  bk — back  cover 


Title  Pg.  Mo. 

AIRCRAFT 

Armored  Windshield  Ceramic  Developed  by 

Air  Force  17  March 

Army  to  Use  NASA  Low-Speed  Aviation 

Research  Facilities 7 Feb. 

A-SCAN  Permits  Low  Visibility  Aircraft 

Landings 41  Sept. 

AWACS  Contractor  Selected  12  Sept. 

B-l  Contractors  Selected  30  July 

B-l  Requests  for  Proposal  Issued 8 Jan. 

C-5  Program  Reduced,  Air  Force  To  Buy  81_  33  Jan. 

Emergency  Flight  Control  Power  Package 

Tested  11  Oct. 

First  Operational  C-5  Delivered 17  Feb. 

“Fly-by-Wire”  for  Aircraft  Tested  by  Air 

Force 5 June 

High  Altitude  Jet  Engine  Icing  Can  be 

Simulated  11  Sept. 

Improved  Instrument  Lights  Flight  Tested 4 Oct. 

Marine  Corps  to  Get  British  Harrier  in 

1971  27  Feb. 

New  System  Detects  Engine  Fire,  Overheat-  ib  June 

Pratt  and  Whitney  to  Develop  F-14,  F-15 

Engine 34  May 

RFPs  for  A-X  Plane  Issued  by  Air  Force 7 July 

Titanium  Structures  Studied  for  Air  Force ib  Feb. 

USAF  To  Get  Portable  Instrument  Land- 
ing System 13  March 

YF-12A  Flies  Again  for  NASA-Air  Force 25  March 


CONSTRUCTION 


Army  Engineers  Award  Safeguard  Site 

Contract  9 June 

Military  Construction  for  FY  1971  Totals 

$2,069  Billion ib  May 

Navy  Plans  NAVFAC  Field  Division 

Changes  bk  Jan. 

New  Architect-Engineer  Selection  Method 
Tested ib  Oct. 

ELECTRONICS 

New  Single-Sideband  Radio  Proposed ib  April 

Radio  Sets  Tested  for  Digital  Data  Trans- 
mission Ability  6 March 

Solid  State  Microwave  Transponder  De- 
veloped   12  Nov. 

Tailored  Weather  Data  System  Planned 28  March 

USAF-FAA  Developing  Radar  Data  Sys- 
tem   30  June 

U.S.  Withdraws  from  Mallard 29  Nov. 

WWMCCS  Requests  for  Proposal  Issued 5 Nov. 


Title  Pg.  Mo. 

INDUSTRIAL  SECURITY 

Industrial  Security  Awards  Announced 25  Nov. 

Industrial  Security  Award  Winners 29  Jan. 

MANAGEMENT 

Computer-Letters  Manage  Missile  Parts 


Production  bk  July 

MBT  Development  Program  Reoriented 25  March 

New  Architect-Engineer  Selection  Method 
Tested  ib  Oct. 

MISSILES  AND  SPACE 

AIM-82  Cancelled 23  Dec. 

AIM-82  Definition  Contractors  Selected 9 June 

Centrifuge  Tests  Inertial  Guidance  Systems-  ib  Oct. 

FY  1971  Modified  Phase  II  Safeguard 

Program  bk  April 

Navy  Plans  Research  Rocket  Launches 25  March 

The  Netherlands  Joins  NATO  Seasparrow 

Missile  Program 16  Aug. 

New  Target  Missile  Sought  by  Army bk  June 

Nike  Hercules  Sites  Closing 27  Feb. 

SAMSO  Gets  Western  Test  Range 30  June 

Space  Chamber  Adapted  for  Rocket  Plume 

Studies  bk  Oct. 

Space  Weather  Forecasts  Begin ib  Aug. 


ORGANIZATION 

AFCS  and  GEEIA  Join,  Move  to  New 


Headquarters bk  May 

Army  Advisors  to  NASA  for  FY  1970 

Named 8 Jan. 

Army  Engineers  Establish  Advisory  En- 
vironment Board  16  Oct. 

Blue  Ribbon  Action  Committee  Appointed bk  Nov. 

CDC  Establishes  STANO  Division 33  Jan. 

DCS  Sets  Up  DECCO-Europe  Office 13  March 

DDR&E  Reorganizes 17  March 

DOD  Establishes  Office  of  Health  and  En- 
vironment   bk  Aug. 

ESD  Communication  Deputate  Moved 13  Aug. 

ESD  Detachment  Formed  at  Eglin  AFB ib  June 

ESD  Establishes  New  Deputate  for  Com- 
puters   16  Jan. 

Guided  Bomb  Program  Moved  to  ADTC 25  Oct. 

NAVAIR  Relocated 13  Aug. 

NAVSUP  Observes  175th  Anniversary 27  Feb. 

Navy  Offices  Moved 21  Oct. 

Navy  Plans  NAVFAC  Field  Division 

Changes  bk  Jan. 

The  Netherlands  Joins  NATO  Seasparrow 

Missile  Program 16  Aug. 

Project  Blue  Book  UFO  Studies  Ended bk  March 

SAMSO  Gets  Western  Test  Range 30  June 

SCAD  Program  Established  at  ASD 12  Jan. 

STRATCOM  Forms  CEEIA 41  Sept. 

TECOM  Makes  Organization  Changes bk  March 

Total  Air  Force  Research  and  Development 

Effort  Assumed  by  AFSC 28  Aug. 
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December  1970 


Title  Pg.  Mo. 

USAF  Sets  Up  Mallard  Detachment 12  Jan. 

WSMR  Radar  Complex  Transferred  to 
USAF  27  Aug. 

PROCUREMENT 

AIM-82  Cancelled 23  Dec. 

AIM-82  Definition  Contractors  Selected 9 June 

Army  Engineers  Award  Safeguard  Site 

Contract  9 June 

AW  ACS  Contractor  Selected 12  Sept. 

B-l  Contractors  Selected 30  July 

C-5  Program  Reduced,  Air  Force  to  Buy  81_  33  Jan. 

Containerization  Program  Given  Product 

Management  Status 19  Dec. 

Contract  Awarded  for  New  Class  Destroyers  15  Aug. 
F-15  Prime  Contractor  Selected  by  Air  Force  ib  Feb. 
FY  1971  Modified  Phase  II  Safeguard  Pro- 
gram   bk  April 

New  Architect-Engineer  Selection  Method 

Tested  16  Oct. 

New  Missile  Defense  System  for  Ships 

Contracted  by  Navy ib  Feb. 

Pratt  and  Whitney  To  Develop  F-14,  F-15 

Engine  34  May 

Remote  Weather  Station  Air-Dropped,  Ex- 
pendable   16  Aug. 

USAF  Contracts  for  Beryllium  Studies 25  March 

USAF  to  Get  Portable  Instrument  Land- 
ing System 13  March 

Weather  Reconnaissance  System  Contracts 

Awarded  11  Oct. 

Winning  B-l  Proposal  Had  Highest  Rat- 
ing, Lowest  Bid  31  July 

PUBLICATIONS 

DOD  Standardization  Documents  Available  _ 8 Jan. 

“DSA — An  Introduction”  Available  from 

GPO  _ 9 June 

Logistics  Terms  Glossary  Available  bk  June 

RESEARCH  AND  DEVELOPMENT 

AIM-82  Cancelled 23  Dec. 

AIM-82  Definition  Contractors  Selected 9 June 

Air  Force  Gets  New  Centrifuge ib  May 

Air  Force  Tests  Instant  Control  Tower  for 

Tactical  Operations bk  Feb. 

A-SCAN  Permits  Low  Visibility  Aircraft 

Landings  41  Sept. 

Armored  Windshield  Ceramic  Developed 

by  USAF  17  March 

Army  Seeking  R&D  MOBDES  Officers 5 June 

Army  to  Use  NASA  Low-Speed  Aviation 

Research  Facilities  7 Feb. 

AWACS  Contractor  Selected 12  Sept. 

B-l  Contractors  Selected  30  July 

B-l  Requests  for  Proposal  Issued 8 Jan. 

Ballute  Tested H Sept. 

Bullet  Proof  Tire  Developed  by  USAF 27  Feb. 

Containerization  Program  Given  Product 
Management  Status 19  Dec. 


Title  Pg.  Mo. 

Centrifuge  Tests  Inertial  Guidance  Systems-  ib  Oct. 

Emergency  Flight  Control  Power  Package 

Tested  11  Oct. 

F-15  Prime  Contractor  Selected  by  Air 

Force ib  Feb. 

Fireproof  Flight  Suits  Tested bk  May 

Flare  Test  Range  Opened 21  Oct. 

“Fly-by-Wire”  for  Aircraft  Tested  for 

USAF  5 June 

FY  1971  Modified  Phase  II  Safeguard 

Program  bk  April 

HardiMan  Helps  Lift  Heavy  Loads 25  June 

High  Altitude  Jet  Engine  Icing  Can  Be 

Simulated  11  Sept. 

Improved  Instrument  Lights  Flight  Tested  __  4 Oct. 

Inflated  Shelters  Tested  by  Air  Force ib  April 

“Instant  Bridge”  Investigated  by  Army bk  Sept. 

Lasers  Map  V/STOL  Airflow  in  AEDC 

Research  bk  Dec. 

Low  Pollution  Auto  Engine  Tested 5 Sept. 

MBT  Development  Program  Reoriented 25  March 

New  Camouflage  Proposed  by  Army bk  Feb. 

New  Missile  Defense  System  for  Ships 

Contracted  by  Navy  ib  Feb. 

New  MUST  Components  Tested  by  Army 13  March 

New  Personnel  Rescue  Technique  Being 

Tested  18  Nov. 

New  Single-Sideband  Radio  Proposed ib  April 

New  System  Detects  Engine  Fire,  Overheat-  ib  June 

New  System  Speeds  Inertial  Guidance  Tests-  ib  Oct. 

New  Target  Missile  Sought  by  Army bk  June 

Pratt  and  Whitney  To  Develop  F-14,  F-15 

Engine 34  May 

Radio  Sets  Tested  for  Digital  Data  Trans- 
mission Ability 6 March 

RFPs  for  A-X  Plane  Issued  by  Air  Force 7 July 

Solid  State  Microwave  Transponder  De- 
veloped   12  Nov. 

Space  Chamber  Adapted  for  Rocket  Plume 

Studies  bk  Oct. 

Tailored  Weather  Data  System  Planned 28  March 

Technology  Transfer,  DOD  Reduces  Bar- 
riers to  23  Dec. 

Titanium  Structures  Studied  for  Air  Force ib  Feb. 

Total  Air  Force  Research  and  Development 

Effort  Assumed  by  AFSC 28  Aug. 

USAF  Enlists  “Dynamic  Dan”  for  Ejec- 
tion Seat  Tests bk  Jan. 

USAF  Contracts  for  Beryllium  Studies 25  March 

USAF-FAA  Developing  Radar  Data  System  30  June 

USAF  Using  Laser  in  Wind  Tunnel  Test 37  June 

U.S.  Withdraws  from  Mallard 29  Nov. 

Weather  Reconnaisance  System  Contracts 
Awarded 11  Oct. 


SHIPS 

Contract  Awarded  for  New  Class  Destroyers  15  Aug. 


Navy  Announces  More  Ship  Retirements 29  Jan. 

Navy  to  Retire  58  Ships bk  Nov. 
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Status  of  Funds  Quarterly  Report 


Outlays 

Fourth  Quarter,  Fiscal  Year  1970 

(Thousands  of  Dollars) 


Outlays 

Unpaid  obligations 

Department  of  Defense 

Apr 

1970 

May 

1970 

Jun 

1970 

Cum  thru 
30  Jun  1970 

At  start 
of  year 

As  of 

30  Jun  1970 

Military  Personnel 

Active  forces 

1,941,678 

1,936,655 

2,100,633 

21,976,604 

592,306 

392,282 

Reserve  forces 

77,039 

79,697 

136,214 

1,054,136 

152,294 

216,256 

Undistributed 

103,174 

- 54 , 833 

64,174 

— 

— 

— 

Total — Military  Personnel 

2,121,891 

1,961,518 

2,301,022 

23,030,740 

744,601 

608,538 

Retired  Military  Personnel 

Retired  Pay,  Defense 

248,058 

249,418 

250,981 

2,849,262 

6,354 

9,799 

Operation  and  Maintenance 

1,816,185 

1,800,534 

1,929,664 

21,608,922 

3,924,991 

3,871,232 

Procurement 

Aircraft 

682,495 

634,634 

661,122 

7,926,435 

7,701,062 

5,776,572 

Missiles 

249,589 

261,514 

306,213 

2,912,309 

2,516,998 

2,686,931 

Ships 

176,630 

184,138 

109,958 

2,065,660 

3,085,253 

2,956,147 

Tracked  combat  vehicles 

31,958 

30,712 

38,660 

320,977 

454,414 

339,517 

Ordnance,  vehicles  and  related  equipment 

449,129 

426,096 

590,466 

5,266,690 

5,690,581 

4,030,014 

Electronics  and  communications 

95,992 

62,753 

163,729 

1,174,306 

1,621,409 

1,469,164 

Other  procurement 

147,657 

107,265 

163,155 

1,839,864 

2,016,381 

2,083,572 

Undistributed 

-29,136 

-19,891 

-400,550 

77,488 

128,925 

48,695 

Total — Procurement 

1,804,313 

1,687,221 

1,632,753 

21,583,728 

23,215,023 

19,390,614 

Research,  Development,  Test,  & Evaluation 

Military  sciences 

73,320 

76,244 

112,548 

948,078 

712,919 

668,097 

Aircraft 

94,312 

128,211 

111,929 

1,238,830 

681,935 

805,367 

Missiles 

181,879 

153,649 

202,086 

2,196,279 

1,077,605 

1,005,599 

Astronautics 

59,217 

38,951 

58,387 

752,550 

452,428 

405,903 

Ships 

35,794 

26,945 

32,488 

362,393 

284,836 

228,517 

Ordnance,  vehicles  and  related  equipment 

25,236 

22,670 

30,011 

320,938 

229,411 

167,915 

Other  equipment 

75,317 

69,535 

59,069 

882,779 

501,780 

478,261 

Program-wide  management  & support 

37,584 

40,695 

36,389 

462,254 

282,019 

203,550 

Undistributed 

2,788 

-15,903 

-25,459 

2,176 

38,151 

21,673 

Total — Research,  Development,  Test,  and  Evaluation 

585,444 

540,998 

617,448 

7,166,277 

4,261,084 

3,984,882 

Military  Construction 

80,087 

75,824 

98,221 

1,168,142 

1,806,093 

1,656,056 

Family  Housing 

49,617 

47,765 

51,683 

613,600 

256,946 

201,617 

Civil  Defense 

5,940 

6,652 

7,464 

80,084 

55,255 

43,569 

Other — Special  Foreign  Currency  Program 

84 

67 

135 

884 

363 

1,239 

Revolving  and  Management  Funds 

-169,287 

-176,009 

-242,388 

-807,073 

6,615,240 

5,406,532 

Applicable  receipts 

-11,900 

-6,542 

-8,847 

-135,194 

— 

— 

Subtotal — Federal  Funds 

6,530,432 

6,187,449 

6,638,133 

77,159,372 

40,885,950 

35,174,076 

Trust  Funds 

926 

-426 

-1,338 

2,287 

4,821 

4,449 

Interfund  Transactions 

-1 

-2,148 

5 

-6,806 

— 

— 

Total — Military  Functions 

6,531,356 

6,184,875 

6,636,801 

77,154,853 

40,890,771 

35,178,526 

Military  Assistance 

Federal  Funds 

47,532 

71,183 

50,807 

693,215 

1,562,839 

1,180,972 

Trust  Funds 

24,748 

67,072 

4,656 

137,581 

227,015 

197,209 

Total — Military  Assistance 

72,279 

138,256 

55,463 

730,796 

1,789,854 

1,378,182 

TOTAL— DEPARTMENT  OF  DEFENSE 

6,603,634 

6,323,131 

6,692,264 

77,885,649 

42,680,624 

36,556,707 

Department  of  the  Army 

Military  Personnel 

Active  forces 

773,851 

803,130 

933,267 

9,017,713 

213,798 

48,731 

Reserve  forces 

47,073 

47.455 

93,199 

683,249 

115,658 

169,552 

Undistributed 

101,684 

-53,796 

76,295 

— 

— 

— 

Total — Military  Personnel 

922,607 

796,791 

1,102,759 

9,700,961 

329,457 

218,283 

Operation  and  Maintenance 

694,205 

649,667 

781,314 

7,879,151 

1,337,348 

1,299,217 

Procurement 

Aircraft 

56,322 

76,174 

72,147 

836,916 

1,063,782 

688,916 

Missiles 

55,582 

74,555 

123,144 

743,449 

848,404 

788,041 

Tracked  combat  vehicles 

28,795 

30,284 

36,103 

302,174 

431,068 

313,832 

Ordnance,  vehicles  and  related  equipment 

240,478 

197,484 

275,700 

2,454,960 

2,965,280 

2,067,170 

Electronics  and  communications 

-4,423 

-3,755 

90,335 

342,594 

581,475 

440,476 

Other  procurement 

59,906 

31,899 

89,738 

494,287 

682,896 

835,266 

Undistributed 

-37,245 

-18,645 

-396,284 

31,741 

39,722 

15,419 

Total — Pi  oeurement 

399,415 

387,996 

290,883 

5,206,121 

6,612,627 

5,149,121 

Research,  Development,  Test,  and  Evaluation 

Military  sciences 

12,028 

8,687 

35,655 

161,335 

96,888 

88,015 

Aircraft 

10,442 

7,746 

8,280 

86,761 

89,782 

81,045 

Missiles 

77,468 

57,800 

107,661 

849,879 

419,831 

385,107 

Astronautics 

859 

553 

350 

7,444 

3,813 

8,674 

Ordnance,  vehicles  and  related  equipment 

13,963 

12,511 

14,900 

169,131 

115,667 

100,453 

Other  equipment 

28,185 

30,330 

14,075 

333,197 

196,095 

173,811 

Program-wide  management  and  support 

3,496 

3,863 

4,486 

53,970 

32,104 

29,836 

Undistributed 

-1,995 

-5,023 

-21,753 

3,760 

13,651 

8,495 

Total — Research,  Development,  Test,  and  Evaluation 

144,446 

116,467 

163,654 

1 ,665,477 

967,831 

875,435 

Military  Construction 

47,937 

23,768 

41,143 

457,834 

776,104 

889,562 

Revolving  and  Management  Funds 

-35,585 

-69,783 

-55,078 

-113,314 

1,856,891 

1,368,276 

Applicable  Receipts 

-5,004 

-3,001 

-3,578 

-70,833 

— 

— 

Subtotal — Federal  Funds 

2,168,022 

1 ,901,903 

2,321 ,098 

24,725,397 

11,880,257 

9,799,893 

Trust  Funds 

960 

-1,274 

-1,649 

-624 

89 

3 

TOTAL— DEPARTMENT  OF  THE  ARMY 

2,168,982 

1,900,630 

2,319,447 

24,724,772 

11 ,880,346 

9,799,895 
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December  1970 


Outlays 

Unpaid  obligations 

Department  of  the  Navy 

Apr 

May 

Jun 

Cum  thru 

At  start 

As  of 

1970 

1910 

1970 

30  Jun  1970 

of  year 

30  Jun  1970 

Military  Personnel 

Active  forces 

654,872 

532,370 

614,044 

6,489,547 

168,734 

174,773 

Reserve  forces 

14,771 

15,388 

21,725 

181,480 

23,320 

30,806 

Undistributed 

10,634 

-4,122 

-13,586 

— 

— 

— 

Total — Military  Personnel 

680,279 

543,636 

622,181 

6,671,026 

192,054 

205,579 

Operation  and  Maintenance 

456,649 

443,925 

432,626 

5,652,548 

1,537,613 

1,650,454 

Procurement 

Aircraft 

218,886 

210,775 

228,129 

2,466,909 

2,861,615 

2,190,060 

Missiles 

64,702 

65,218 

74,061 

701,655 

703,716 

789,424 

Ships 

176,630 

184,138 

109,958 

2,065,660 

3,085,253 

2,956,147 

Tracked  combat  vehicles 

3,163 

428 

2,557 

18,803 

23,346 

25,685 

Ordnance,  vehicles  and  related  equipment 

88,717 

117,097 

137,896 

1,398,755 

1,536,287 

1,122,482 

Electronics  and  communications 

28,939 

29,822 

38,155 

416,816 

576,715 

532,523 

Other  procurement 

49,378 

27,904 

58,870 

843,293 

1,194,841 

1,083,515 

Undistributed 

1,178 

-1,055 

-435 

32,658 

71,369 

28,264 

Total — Pro  curement 

631 ,593 

634,327 

649,191 

7,944,549 

10,053,142 

8,728,100 

Research,  Development,  Test,  and  Evaluation 

Military  sciences 

11,357 

12,935 

17,302 

164,912 

129,992 

101,989 

Aircraft 

55,761 

71,931 

72,561 

594,422 

253,929 

421,194 

Missiles 

37,598 

36,280 

35,607 

490,974 

291,240 

253,019 

Astronautic 

2,378 

2,561 

3,220 

21,788 

15,598 

12,834 

Ships 

35,794 

26,945 

32,488 

362,393 

284,836 

228,517 

Ordnance,  vehicles  and  related  equipment 

11,273 

10,159 

15,111 

151,807 

113,744 

67,462 

Other  equipment 

20,217 

17,622 

22,575 

196,434 

77,139 

119,732 

Program-wide  management  and  support 

12,036 

8,652 

7,928 

105,826 

219,464 

127,399 

Undistributed 

-263 

-4,943 

-1,996 

-4,308 

14,446 

7,588 

Total — Research,  Development,  Test,  and  Evaluation 

186,151 

182,142 

204,796 

2,084,248 

1 ,400,388 

1,339,735 

Military  Construction 

12,547 

24,653 

33,109 

333,272 

616,207 

567,294 

Revolving  and  Management  Funds 

-78,973 

-7,503 

28,374 

-45,134 

2,199,935 

2,007,542 

Applicable  receipts 

-3,503 

-2,216 

-3,024 

-38,606 

— 

— 

Subtotal — Federal  Funds 

1,884,742 

1,818,965 

1 ,967,254 

22,501,904 

15,999,338 

14,498,705 

Trust  Funds 

880 

362 

601 

6,531 

277 

479 

Interfund  Transactions 

-1 

-2,148 

5 

-6,806 

— 

— 

TOTAL— DEPARTMENT  OF  THE  NAVY 

1,885,620 

1 ,817,178 

1,967,860 

22,501,628 

15,999,615 

14,499,184 

Department  of  the  Air  Force 

Military  Personnel, 
Active  forces 
Reserve  forces 
Undistributed 

512,956 

15,195 

-9,146 

601,154 

16,854 

3,085 

553,323 

21,291 

1,466 

6,469,344 

189,408 

209,774 

i3,316 

168,779 

15,898 

Total — Military  Personnel 

519,006 

621,092 

576,080 

6,658,752 

223,090 

184,676 

Operation  and  Maintenance 

567,251 

596,896 

595,713 

6,995,222 

953,240 

805,617 

Aircraft 

Missiles 

Ordnance,  vehicles  and  related  equipment 
Electronics  and  communications 
Other  procurement 
Undistributed 

407,287 

129,305 

119,909 

70,492 

34,242 

6,936 

347,685 

121,741 

111,485 

36,547 

46,349 

-146 

360,846 

109,008 

176,848 

34,631 

12,353 

-3,872 

4,622,610 

1,467,205 

1,412,290 

408,439 

438,518 

13,089 

3,775,665 

964,878 

1,188,875 

455,843 

95,195 

17,834 

2,897,596 

1,109,466 

840,334 

490,567 

101,127 

5,012 

Total — Procurement 

768,170 

663,661 

689,815 

8,362,151 

6,498,290 

5,444,102 

Research,  Development,  Test,  and  Evaluation 
Military  sciences 
Aircraft 
Missiles 
Astronautics 
Other  equipment 

Programwiide  management  and  support 
Undistributed 

11,064 

28,109 

66,813 

55,980 

26,915 

22,052 

5,046 

14,423 

48,534 

59,569 

35,837 

21,583 

28,180 

-5,937 

10,584 

31,088 

58,818 

54,817 

22,419 

23,975 

-1,710 

142,416 

557,647 

855,426 

723,318 

353,148 

302,458 

2,724 

90 , 842 
338,224 
366,534 
433,017 
228,546 
30,451 
10,054 

86,221 

303,128 

367,473 

384,395 

184,718 

46,316 

5,590 

Total — Research,  Development,  Test,  and  Evaluation 

215,976 

202,191 

199,990 

2,937,137 

1,497,668 

1,377,840 

Military  Construction 
Revolving  and  Management  Funds 
Applicable  Receipts 

18,785 

-25,841 

-3,388 

26,738 

-55,515 

-1,321 

22,906 

-75,058 

-2,221 

365,760 

-422,569 

-25,704 

393,810 

1,276,941 

183,507 

1,139,994 

Subtotal — Federal  Funds 

2,059,957 

2,053,744 

2,007,224 

24,870,749 

10,843,039 

9,135,736 

Trust  Funds 

-916 

486 

-287 

-3,619 

4,323 

3,967 

TOTAL— DEPARTMENT  OF  THE  AIR  FORCE 

2,059,040 

2,054,230 

2,006,936 

24,867,129 

10,847,362 

9,139,703 
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Defense  Agencies/Office  of  the 
Secretary  of  Defense 

Outlays 

Unpaid  obligations 

Apr 

1970 

May 

1970 

Jun 

1970 

Cum  thru 
30  Jun  1970 

At  start 
of  year 

As  of 

30  Jun  1970 

Operation  and  Maintenance 

94,516 

107,105 

115,367 

1,139,851 

93,268 

111,547 

Procurement 

Ordnance,  vehicles  and  related  equipment 

25 

30 

22 

685 

139 

28 

Electronics  and  communications 

984 

139 

608 

6,457 

7,376 

5,598 

Other  procurement 

4,131 

1,113 

2,194 

63,766 

43,449 

63,664 

Undistributed 

-5 

-45 

41 

— 

— 

— 

Total — Procurement 

5,135 

1,237 

2,864 

70,907 

50,964 

69,291 

Research,  Development,  Test  and  Evaluation 

Military  sciences 

38,871 

40,199 

49,007 

479,415 

395,197 

391,872 

Military  Construction 

820 

665 

1,063 

11,277 

19,972 

15,693 

Revolving  and  Management  Funds 

-28,887 

-43,209 

-140,626 

-226,056 

1,281,474 

890,720 

Applicable  receipts 

-6 

-4 

-24 

-51 

— 

— 

Subtotal — Federal  funds 

110,449 

105,993 

27,652 

1,475,343 

1,840,875 

1,479,123 

Trust  funds 

— 

— 

— 

— 

— 

— 

TOTAL— DEFENSE  AGENCIES/OSD 

110,449 

105,993 

27,652 

1,475,343 

1,840,875 

1,479,123 

Defense-Wide 


Military  Retired  Personnel 
Operation  and  Maintenance 
Family  Housing 

Other  Special  Foreign  Currency  Program 

248,058 

3,564 

49,617 

84 

249,418 

2,941 

47,765 

67 

250,981 

4,643 

51,683 

135 

2,849,262 

42,149 

613,600 

884 

6,354 

3,523 

256,946 

363 

9,799 

4,396 

201,617 

1,239 

TOTAL— DEFENSE- WIDE 

301,324 

300,191 

307,442 

3,505,896 

267,186 

217,051 

Office  of  Civil  Defense 


Civil  Defense 

5,940 

6,652 

7,464 

80,084 

55,255 

43,569 

Obligat 

ions 

Department  of  Defense 

Available 

Obligations 

Cum  thru 

Unobligated 
balance 
30  Jun  1970 

obligation 

Apr  1970 

May  1970 

Jun  1970 

Military  Personnel 
Active  forces 
Reserve  forces 

22,074,300 

1,147,511 

1,959,940 

101,784 

1,972,790 

106,644 

1,794,694 

157,001 

22,070,935 

1,134,416 

3,366 

13,094 

Total — Military  Personnel 

23,221,811 

2,061,724 

2,079,433 

1,951,696 

23,205,351 

16,460 

Retired  Military  Personnel 
Retired  Pay,  Defense 

2,858,000 

248,568 

249,938 

251,297 

2,853,234 

4,766 

Operation  and  Maintenance 

23,977,090 

2,061,658 

1,680,782 

2,645,465 

23,902,115 

74,975 

Procurement 

Aircraft 

Missiles 

Ships 

Tracked  combat  vehicles  and  other  weapons 
Ordnance,  vehicles  and  related  equipment 
Electronics  and  communications 
Other  procurement 
Undistributed 

9,912,845 

4,097,303 

4,485,249 

370,444 

6,712,426 

2,194,895 

2,986,293 

418,923 

457,195 

211,598 

68,898 

14,410 

335,915 

94,385 

149,187 

-778 

613,472 

135,804 

71,691 

11,122 

191,107 

58,146 

151,709 

-767 

1,348,631 

527,686 

351,984 

62,055 

514,644 

261,229 

395,518 

3,051 

6,437,658 

3,156,319 

2,034,402 

288,839 

5,146,445 

1,184,776 

2,263,673 

-231 

3,475,187 

940,984 

2,450,847 

81,605 

1,565,981 

1,010,119 

722,620 

419,154 

Total — Pr  ocurement 

31,178,378 

1,330,814 

1,232,188 

3,464,797 

20,511,882 

10,666,496 

Research,  Development,  Test,  and  Evaluation 
Military  sciences 
Aircraft 
Missiles 
Astronautics 
Ships 

Ordnance,  vehicles,  and  related  equipment 
Other  equipment 

Program-wide  management  and  support 

Emergency  fund 

Undistributed 

1,090,285 

1,671,266 

2,496,822 

879,156 

360,568 

339,511 

1,196,697 

666,317 

-494 

73,436 

78,841 

97,342 

49,691 

11,015 

17,672 

60,693 

42,496' 

-313 

70,915 

35,439 

75,128 

34,902 

13,490 

13,291 

49,767 

46,952 

-465 

174,423 

151,688 

224,404 

98,650 

18,190 

40,238 

119,061 

68,279 

553 

956,890 

1,372,214 

2,287,446 

781,505 

314,202 

268,438 

905,090 

593,317 

-3,529 

133,395 

299,052 

209,376 

97,651 

46,366 

71,073 

291,607 

73,000 

3,035 

Total — Research,  Development,  Test  and  Evaluation 

8,700,128 

430,873 

339,420 

895,485 

7,475,572 

1,224,555 

Military  Construction 
Family  Housing 
Civil  Defense 

Other — Special  Foreign  Currency 
Revolving  and  Management  Funds 
Offsetting  receipts 

3,018,081 

690,163 

75,205 

15,162 

21,565,971 

-135,194 

94,453 

64,856 

4,323 

329 

1,608,131 

-11,797 

121,540 

44,803 

2,946 

330 

1,486,771 

-6,468 

288,300 

82,682 

7,814 

359 

1,640,244 

-9,054 

1,536,954 

576,877 

69,708 

1,760 

20,386,697 

-135,194 

1,481,127 

113,286 

5,496 

13,401 

1,179,273 

Subtotal — Federal  funds 

115,164,793 

7,893,933 

7,231,682 

11,218,986 

100,384,957 

14,779,836 

Trust  funds 
Interfund  transactions 

93,473 

-6,806 

6,736 

-1 

3,608 

-2,148 

4,960 

5 

60,047 

-6,806 

33,426 

Total — Military  Functions 

115,251,460 

7,900,667 

7,233,143 

11,223,950 

100,438,198 

14,813,262 

Military  Assistance 
Federal  funds 
Trust  funds 

415,162' 

2,340,201 

69,246 

41,312 

12,878 

30,396 

44,626 

27,573 

411,497 

107,775 

3,665 

2,232,426 

Total — Military  Assistance 

2,755,364 

110,558 

43,274 

72,199 

519.272 

2,236,091 

TOTAL— DEPARTMENT  OF  DEFENSE 

118,006,823 

8,011,224 

7,276,417 

11 ,296,150 

100,957,470 

17,049,354 
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December  1970 


Department  of  the  Army 

Available 

Obligations 

Cum  thru 
30  Jun  1970 

Unobligated 

obligation 

Apr  1970 

May  1910 

Jun  1970 

30  Jun  1970 

Military  Personnel 
Active  forces 
Reserve  forces 

8,990,188 

763,571 

831,181 

66,629 

781,979 

77,046 

695,987 

106,122 

8,990,188 

750,629 

12,941 

Total — Military  Personnel 

9,753,759 

897,810 

859,024 

802,110 

9,740,817 

12,941 

Operation  and  Maintenance 
Procurement 
Aircraft 
Missiles 

Tracked  combat  vehicles 

Ordnance,  vehicles  and  related  equipment 

Electronics  and  communications 

Other  procurement 

Undistributed 

8,828,857 

813,199 

990,196 

331,852 

4,165,647 

802,100 

955,485 

215,336 

759,088 

64,159 
23,031 
13, £22 
253,373 
22,139 
23,604 
180 

633,979 

-25,658 

22,765 

11,103 

120,052 

15,124 

41,148 

807 

1,069,506 

151,718 

48,974 

58,483 

311,691 

89,515 

201,111 

2,573 

8,773,142 

482,779 

719,520 

267,697 

3,091,455 

298,408 

653,454 

3,473 

55,715 

330,420 

270,676 

64,155 

1,074,192 

503,692 

302,031 

211,863 

Total — Procurement 

8,273,815 

400,408 

185,341 

864,065 

5,516,786 

2,757,028 

Research,  Development,  Test,  and  Evaluation 
Military  sciences 
Aircraft 
Missiles 
Astronautics 

Ordnance,  vehicles,  and  related  equipment 
Other  equipment 

Program-wide  management  and  support 
Undistributed 

193,503 

141,273 

940,094 

15,442 

220,631 

488,346 

66,298 

3,792 

10,582 

3,393 

21,772 

808 

14,046 

21,181 

3,906 

-35 

8,267 

8,777 

27,884 

194 

13,065 

22,208 

2,948 

-220 

24,452 
17,791 
71,053 
6 , 505 
28,795 
59,565 
5,928 
792 

173,840 

82,909 

842,206 

12,384 

163,030 

344,668 

55,719 

-215 

19,663 

58,364 

97,888 

3,058 

57,601 

143,678 

10,579 

4,007 

Total — Research,  Development,  Test  and  Evaluation 

2,069,379 

75,653 

83,123 

214,881 

1,674,541 

394,838 

Military  Construction 
Revolving  and  Management  Funds 
Applicable  recipts 

1,488,307 

5,396,766 

-70,833 

39,234 

387,823 

-4,904 

53,840 

384,672 

-2,919 

181,983 

465,097 

-3,832 

819,808 

4,952,108 

-70,833 

668,499 

444,658 

Subtotal — Federal  Funds 
Trust  Funds 

35,740,048 

32,840 

2,555,112 

2,527 

2,197,060 

2 

3,593,810 

74 

31,406,369 

15,286 

4,333,679 

17,554 

Total— Department  of  the  Army 

35,772,888 

2,557,640 

2,197,061 

3,593,884 

31,421,655 

4,351,233 

Department  of  the  Navy 


Military  Personnel 


Active  forces 

6,531,706 

617,224 

536,539 

550,583 

6,528,868 

2,838 

Reserve  forces 

191,024 

17,859 

12,876 

26,602 

190,871 

153 

Total — Military  Personnel 

6,722,730 

635,084 

649,414 

577,185 

6,719,739 

2,991 

Operation  and  Maintenance 

6,598,384 

546,733 

396,982 

859,140 

6,593,853 

4,533 

Procurement 

Aircraft 

2,768,132 

117,403 

134,840 

491,612 

1,846,546 

921,586 

Missiles 

1,030,561 

31,696 

18,844 

272,082 

816,236 

214,325 

Ships 

4,485,249 

68,898 

71,591 

351,984 

2,034,402 

2,450,847 

Tracked  combat  vehicles 

38,592 

488 

19 

3,572 

21,142 

17,450 

Ordnance,  vehicles  and  related  equipment 

1,339,829 

49,318 

25,110 

78,077 

990,664 

349,165 

Electronics  and  communications 

597,380 

29,547 

24,818 

49,034 

380,777 

216,603 

Other  procurement 

1,414,705 

75,482 

53,384 

166,711 

1,073,396 

341,309 

Undistributed 

72,800 

-142 

-1,387 

645 

-3,970 

76.770 

Total — Procurement 

11,747,248 

372,690 

327,222 

1,413,613 

7,159,191 

4,588,056 

Research,  Development,  Test,  and  Evaluation 

Military  sciences 

176,826 

7,315 

11,813 

16,584 

142,483 

34,343 

Aircraft 

860,057 

39,354 

7,589 

68,365 

761,758 

98,299 

Missiles 

521,282 

18,069 

8,941 

54,587 

468,928 

52,354 

Astronautics 

20,501 

1,055 

132 

2,346 

19,158 

1,343 

Ships 

360,568 

11,015 

13,490 

18,190 

314,202 

46,366 

Ordnance,  vehicles  and  related  equipment 

118,880 

3,626 

226 

11.443 

105,408 

13,472 

Other  equipment 

269,052 

10,869 

10,678 

14,408 

240,568 

28,484 

Program-wide  management  and  support 

258,428 

14,713 

17,651 

18,929 

206,739 

51,689 

Undistributed 

-15,888 

-160 

8 

-61 

-2,370 

-13,518 

Total — Research,  Development,  Test,  and  Evaluation 

2,569,706 

105,856 

70,528 

204,791 

2,256,874 

312,832 

Military  Construction 

1,007,094 

44,589 

38,731 

75,953 

554,723 

452,371 

Revolving  and  Management  Funds 

7,966,510 

656,583 

523,228 

527,281 

7,285,068 

681,442 

Applicable  Receip  s 

-38,606 

-3,502 

-2,216 

-3,002 

-38,606 

— 

Subtotal — Federal  Funds 

36,573,066 

2,358,033 

1,903,888 

3,654,961 

30,530,841 

6,042,225 

Trust  Funds 

16,654 

1,308 

940 

1,655 

13,627 

3,026 

Interfund  Transactions 

-6,806 

-1 

-2,148 

6 

-6,806 

— 

TOTAL— DEPARTMENT  OF  THE  NAVY 

36,582,913 

2,359,339 

1,902,683 

3,656,620 

30,537,662 

6,045,251 
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Department  of  the  Air  Force 

Available 

Obligations 

Cum  thru 
30  Jun  1970 

Unobligated 
balance 
30  Jun  1970 

obligation 

Apr  1970 

May  1970 

Jun  1970 

Military  Personnel 

Active  forces 

6,552,406 

511,535 

654,272 

548,124 

6,551,879 

527 

Reserve  forces 

192,916 

17,296 

16,722 

24,277 

192,916 

— 

Total — Military  Personnel 

6,745,322 

528,830 

670,994 

572,401 

6,744,795 

527 

Operation  and  Maintenance 

7,298,995 

644,343 

550,599 

595,190 

7,286,418 

12 , 577 

Procurement 

Aircraft 

6,331,514 

276,633 

504,290 

705,401 

4,108,333 

2,223,181 

Missiles 

2,076,546 

156,871 

94,195 

206,630 

1,620,563 

455,983 

Ordnance,  vehicles  and  related  equipment 

1,206,289 

33,215 

45,942 

124,875 

1,063,749 

142,540 

Electronics  and  communications 

786,300 

42 , 574 

17,749 

121,095 

500,912 

285,388 

Other  procurement 

491,314 

40,917 

53,693 

10,384 

444,409 

46,905 

Undistributed 

128,771 

-811 

-187 

-167 

266 

128,505 

Total — Procurement 

11,020,734 

548,398 

715,684 

1,168,219 

7,738,234 

3,282,500 

Research,  Development,  Test,  and  Evaluation 

Military  sciences 

172,592 

11,036 

10,433 

21,787 

158,070 

14,522 

Aircraft 

669,936 

36,094 

19,073 

65,532 

527,547 

142,389 

Missiles 

1,035,446 

57,501 

38,303 

98,764 

976,312 

59,134 

Astronautics 

843,213 

47,827 

34,576 

89,799 

749,963 

93,250 

Other  equipment 

439,299 

28,643 

16,881 

45,088 

319,854 

119,445 

Program-wide  management  and  support 

341,591 

23,877 

26,353 

43,422 

330,859 

10,732 

Undistributed 

11,602 

-118 

-253 

-178 

-944 

12,546 

Total — Research,  Development,  Test, 

and  Evaluation_ 

3,513,679 

204,861 

145,366 

364,214 

3,061,660 

452,019 

Military  Construction 

462,852 

10,250 

27,097 

28,389 

155,426 

307,426 

Revolving  and  Management  Funds 

5,418,088 

359,159 

385,629 

392,710 

5,400,240 

17,848 

Offsetting  Receipts 

-25,704 

-3,384 

-1,330 

-2,218 

-25,704 

— 

Subtotal — Federal  Funds 

34,433,966 

2,292,457 

2,494,039 

3,118,904 

30,361,068 

4,072,897 

Trust  Funds 

43,979 

2,900 

2,667 

3,231 

31,134 

12,845 

TOTAL— DEPARTMENT  OF  THE  AIR  FORCE 

34,477,945 

2,295,356 

2,496,707 

3,122,135 

30,392,202 

4,085,743 

Defense  Agencies/Office  of  the 
Secretary  of  Defense 

Operation  and  Maintenance 

1,206,868 

107,961 

96,341 

113,965 

1,205,306 

1,562 

Procurement 

Ordnance,  vehicles  and  related  equipment 

661 

9 

3 

1 

577 

84 

Electronics  and  communications 

9,115 

125 

455 

1,685 

4,679 

4,436 

Other  procurement 

124,789 

9,184 

3,484 

17,312 

92,414 

32,375 

Undistributed 

2,016 

— 

— 

— 

— 

2,016 

To  tal — Pro  curemen  t 

136,582 

9,318 

3,942 

18,898 

97,670 

38,912 

Research,  Development,  Test,  and  Evaluation 

Military  sciences 

547,364 

44,503 

40,402 

111,600 

482,497 

64,867 

Undistributed 

— 

— 

— 

— 

— 

— 

Total — Research,  Development,  Test, 

and  Evaluation 

547,364 

44,503 

40,402 

111,600 

482,497 

64,867 

Military  Construction 

59 , 828 

381 

1,871 

1 ,975 

6,997 

52,831 

Revolving  and  Management  Funds 

2,784,608 

204,566 

193,243 

255,156 

2,749,282 

35,326 

Offsetting  Receipts 

-51 

-6 

-4 

-2 

-51 

— 

Subtotal — Federal  Funds 

4,735,199 

366,722 

335,794 

501,593 

4,541,701 

193,498 

Trust  Funds 

— 

— 

— 



— 

TOTAL— DEFENSE  AGENCIES  OSD 

4,735,199 

366,722 

335,794 

501,593 

4,541,701 

193,498 

Defense-Wide 


Retired  Military  Personnel 

Retired  Pay,  Defense 

2,858,000 

248,568 

249,938 

251,297 

2,853,234 

4,766 

Operation  and  Maintenance 

43,986 

3,534 

2,881 

7,666 

43,398 

588 

Research,  Development,  Test,  and  Evaluation 

Emergency  Fund,  Defense 

— 

— 

— 

— 

— 

— 

Family  Housing 

690,163 

64,856 

44,803 

82,582 

576,877 

113,286 

Other — Special  Foreign  Currency  Program 

15,162 

329 

330 

359 

1,760 

13,401 

TOTAL— DEFENSE-WIDE 

3,607 ,311 

317,288 

297,951 

341,904 

3,475,269 

132,041 

Office  of  Civil  Defense 


Civil  Defense 

75,205 

4,323 

2,946 

7,814 

69,708 

5,496 

Military  Assistance 


Federal  Funds 

415,162 

69,246 

12,878 

44,626 

411,497 

3,665 

Trust  Funds 

2,340,201 

41,312 

30,396 

27,573 

107,775 

2-, 232, 426 

TOTAL— MILITARY  ASSISTANCE 

2,755,364 

110,558 

43,274 

72,199 

519,272 

2,236,091 

NOTE:  All  outlay  amounts  are  on  a net  Treasury  basis 
(gross  payments  less  reimbursement  collections),  whereas 
obligations  and  unpaid  obligations  are  on  a gross  basis 
(inclusive  of  reimbursable  activity  performed  by  compo- 
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December  1970 


Pursuant  to  a decision  by  the  Office  of  Management  and 
Budget,  Executive  Office  of  the  President,  that  as  a condi- 
tion for  continuation  of  the  Defense  Industry  Bulletin, 
information  readily  available  in  other  media  may  not  be 
published  here.  Defense  Procurement  will  not  be  published 
after  this  issue.  Readers  may  obtain  this  information 
from: 

Commerce  Business  Daily 
Superintendent  of  Documents 
U.S.  Government  Printing  Office 
Washington,  DC  20402. 

Remittance  for  the  Commerce  Business  Daily  must 
accompany  the  order:  $25  annually,  plus  $30.25  if  air  mail 
delivery  is  requested. 


Contracts  of  $1,000,000  and  over 
awarded  during  the  month  of  October 
1970. 


DEFENSE  SUPPLY  AGENCY 

1 — “Garland  Foods  Inc.,  Dallas,  Texas,  $5,- 
000,000.  Approximately  7,000,000  pounds  of 
canned  ham  (8-14  pound  cans).  Defense 
Personnel  Support  Center,  Philadelphia, 
Pa.  DSA  13H-71-D-2038. 

13 —  ‘DeRossi  & Sons,  Co.,  Vineland,  N.J.  $1,- 
561,595.  97,875  men’s  tropical  wool/polyes- 
ter coats  for  the  Army.  Defense  Personnel 
Support  Center,  Philadelphia,  Pa.  DSA 
100  -71-C-0433. 

14 —  Endicott-Johnson  Corp.,  Endicott,  N.Y. 
$1,080,676.  167,160  pairs  of  men’s  black 
oxford  shoes.  Defense  Personnel  Support 
Center,  Philadelphia  Pa.  DSA  100- 
71-C-0445. 

19-*C.  M.  London  Co.,  New  York,  N.Y.  $2,- 
645,715.  2,871,000  linear  yards  of  cotton 


CONTRACT  LEGEND 
Contract  information  is  listed  in 
the  following  sequence:  Date — 

* Small  Business  Firm  — Company 
— Value  — Material  or  Work  be 
Performed — Location  of  Work  Per- 
formed (if  other  than  company 
plant)  — Contracting  Agency  — 
Contract  Number. 


duck  cloth  (cotton  and  rayon  filling). 
Laurens  and  Spartenburg  counties,  S.C. 
Defense  Personnel  Support  Center,  Phila- 
delphia, Pa.  DSA  100-71-C-0464. 

— Island  Creek  Coal  Sales  Co.,  Cleveland, 
Ohio.  $1,400,500.  Approximately  112,500 
tons  of  bituminous  coal.  Holden,  Scarlet 
Glen,  and  Emmett,  W.  Va.  Defense  Fuel 
Supply  Center,  Alexandria,  Va.  DSA-600- 
71-D-0197. 

21 —  *International  Container  Service,  Inc.  Se- 
attle, Wash.  $1,133,072.  Warehouse  and 
storage  services.  DSA-139-71-D-0114. 

22 —  *Kirkpatrick  Coal  Co.,  Memphis,  Tenn. 
$1,083,275.  138,100  tons  of  bituminous  coal. 
Caney  Creek  and  Wright,  Ken.  Defense 
Fuel  Supply  Center,  Alexandria,  Va.  DSA 
600-71-D-0192. 

27 — *Logan  & Kanawha  Coal  Co.,  Inc.,  Cincin- 
nati, Ohio.  $1,800,000.  120,000  tons  of  bitu- 
minous coal.  Dove,  Lark  and  Home  Creek, 
Va.  Defense  Fuel  Supply  Center,  Alexan- 
dria, Va.  DSA-600-71-D-0195. 

30 — *C.  M.  London  Co.,  New  York,  N.Y.  $1,- 
045,491.  247,000  linear  yards  of  nylon  twill 
cloth.  Columbus,  Ga.  and  Westerly,  R.I. 
Defense  Personnel  Support  Center,  Phila- 
delphia, Pa.  DSA-100-7 l-C-0515. 

— General  Foods  Corp.,  White  Plains,  N.Y. 
$1,123,575.  1,924,920  units  of  enriched  in- 
stant rice  (unit  ~ one  150-gram  bag  and 
two  325-gram  bags).  Dover,  Del.  Defense 
Personnel  Support  Center,  Philadelphia, 
Pa.  DSA  13H-71-C-5423. 


DEPARTMENT  OF  THE  ARMY 

1 — *Mark  Construction,  Inc.,  Honolulu,  Ha- 
waii. $1,225,000.  Construction  of  a rigid 
frame  laundry  with  concrete  foundation  at 
Schofield  Barracks,  Hawaii.  Army  Engi- 
neer Division,  Pacific  Ocean,  Fort  Arm- 
strong, Hawaii.  DA-CA84— 71— C— 0011. 

— Union  Carbide  Corp.,  New  York,  N.Y. 
$2,501,571.  BA-4386/PRC-25  dry  batteries, 
ancillary  items,  and  high-low  temperature 
and  internal  pressure  production  testing. 
Charlotte,  N.C.  Army  Electronics  Com- 
mand, Philadelphia,  Pa.  DA-AB05-71-C- 
4431. 

— Stanford  Research  Institute,  Menlo  Park, 
Calif.  $3,437,380  (contract  modification). 
Continued  studies  in  research  and  develop- 
ment of  the  Anti-Ballistic  Missile  defense 
system.  Huntsville,  Ala.  and  Menlo  Park. 
Safeguard  Systems  Command,  Huntsville, 
Ala.  DA-HC60-69-C-0004. 

5 — The  Army  Ammuition  Procurement  and 
Supply  Agency,  Joliet,  111.,  awarded  the 
following  contracts  for  metal  parts  for 
M423  rocket  fuzes : 

Hamilton  Watch  Company,  Lancaster, 
Pa.  $1,701,000.  DA— AA09-71-C-0051. 
General  Time  Corporations,  LaSalle,  111. 
$1,672,020.  D A-A A09-7 l-C-0052. 

Bulova  Watch  Company,  Jackson 
Heights,  N.Y.  $1,109,592.  DA-AA09-71- 
C-0050. 

Gibbs  Manufacturing  and  Research 
Corp.,  Janesville,  Wis.  $1,465,000. 
D A-A  A09-7  l-C-0053. 
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— Raytheon  Co.,  Bedford,  Mass.  $1,243,437 
(contract  modification).  Supplementary  ad- 
vanced development  priority  I and  II  of 
the  Sam  D missile  systems.  Orlando,  Fla. 
and  Bedford,  Mass.  Army  Missile  Com- 
mand, Redstone  Arsenal,  Huntsville,  Ala. 
DA-AH01-67-C&1995. 

— *George  M.  Meyers,  Inc.,  El  Dorado,  Kan. 
$1,014,357.  Paving  of  approximately  three 
miles  of  road  at  Fort  Riley,  Kan.  Army 
Engineer  District,  Omaha,  Neb.  DA-CA45- 
71-C-0043. 

— Western  Electric  Co.,  New  York,  N.Y. 
$2,033,380  (contract  modification).  Contin- 
ued studies  on  the  advanced  ballistic  mis- 
sile defense  systems.  New  York,  N.Y.  and 
Santa  Monica,  Calif.  Safeguard  Systems 
Command,  Huntsville,  Ala.  DA-HC60-69- 
C-0008. 

— Westinghouse  Electric  Corp.,  Mobile,  Ala. 
$1,203,707.  Design  and  manufacture  of 
power  transformers  in  Muncie,  Ind.,  and 
delivery  to  Carter’s  Dam,  Coosawatee 
River,  Georgia.  Army  Engineer  District, 
Mobile,  Ala.  DA-CW01-71-C-0038. 

— Pace  Co.,  Memphis,  Tenn.  $1,777,500. 
Loading,  assembling  and  packing  of  225,- 
000  cases  of  60mm  illuminating  M83A3 
shells,  with  M65A1  fuzes.  East  Camden, 
Ark.  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  DA-AA09-71- 
C-0008. 

6 —  *Coite  Somers  Co.,  Vidalia,  Ga.  $3,201,775. 
Construction  of  bachelor  officer  quarters 
including  site  work  and  utilities  at  Fort 
Gordon,  Ga.  Army  Engineer  District,  Sa- 
vannah, Ga.  DA-CA21-71-C-0054. 

— McLean  Contracting  Co.,  Baltimore,  Md. 
$1,770,410.  Removal  of  existing  jetty  and 
construction  of  a new  stone  jetty  on  the 
inland  waterway  from  Delaware  River  to 
Chesapeake  Bay.  Work  also  includes  100,- 
000  tons  of  stone  for  jetty  construction 
and  700,000  cubic  yards  of  dredging  for 
canal  improvement  and  jetty  foundation 
excavation.  Army  Engineer  District,  Phila- 
delphia, Pa.  DA-CW61-71-C-0008. 

7 —  The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  is  awarding 
two  contracts  for  HE  M406,  40mm  projec- 
tile metal  parts : 

AVCO  Corp.  Precision  Products  Divi- 
sion, Richmond,  Ind.  $2,912,130. 
DA-AA09-71-C-0025. 

Heckethorne  Manufacturing  Co.,  Dyers- 
burg,  Tenn.  $10,140,090.  DA-AA09-71-C- 
0024. 

— Bell  Helicopter,  Fort  Worth,  Tex.  $4,- 
942,500.  15  UH-1N  helicopters.  Hurst,  Tex. 
Army  Aviation  Systems  Command,  St. 
Louis,  Mo.  DA-AJ01-70-C-0205. 

— UNECO,  Bellevue,  Neb.  $1,705,443.  Metal 
parts  fo  rthe  HE1  M56A3  20mm  projectile. 
Frankford  Arsenal,  Philadelphia,  Pa. 
DA-AA25-71-C-0145. 

8 —  The  U.S.  Army  Ammunition  Procurement 
and  Supply  Agency,  Joliet,  Illinois,  is 
awarding  the  following  two  contract 
actions : 

♦U.S.  Components  Corp.,  Mt.  Clemens, 
Mich.  $1,007,868.  Metal  parts  for  the 
booster,  adapter,  M148  GP  bomb. 
D A-  A A0  9-7  l-C-0  07 1 . 

Harvey  Aluminum,  Inc.,  Torrance,  Calif. 
$4,387,382.  Ml  18  40mm  cartridge  cases. 
DA-AA09-71  -C-0030. 

— AVCO  Corp.,  Charleston,  S.C.  $4,676,000. 
Overhaul  and  modification  of  668 
T-53-L13/13A  turbine  engines  applicable 
to  the  UH-1H/AH1G  aircraft.  Army  Avia- 
tion Systems  Command,  St.  Louis,  Mo. 
DA-AJ01  -69-A-0308. 

— Bell  Helicopter.  Amarillo,  Tex.  $3,245,428. 
Repair  of  76  UH-1  series  crash-damaged 
aircraft.  Army  Aviation  Systems  Com- 
mand, St.  Louis,  Mo.  DA-AJ01-68-D-0056. 

9 —  *Western  States  Construction  Co.,  Inc. 
$1,098,300.  Temporary  housing  services  for 
government  personnel  at  the  Grand  Forks, 
N.D.,  ABM  Safeguard  site  to  include  fur- 
nishing, operating  and  maintaining  a mo- 
bile home  park  complete  with  85  three 
bedroom  mobile  homes.  Army  Engineer 
District,  Omaha,  Neb.  D A-CA45-71-C- 
0044. 

— Peter  Kiewit  Sons  Co.,  Vancouver,  Wash. 
$6,389,817.  Clearing  and  grading  of  one- 
half  mile  and  relocation  of  Montana  State 
Highway  37  at  Libby  Dam,  Montana. 
Army  Engineer  District,  Seattle,  Washing- 
ton. DA-CW67-71-C-0027. 

— AVCO  Corp.,  Stratford,  Conn.  $2,331,397. 
850  modification  kits  for  T-53  gas  turbine 


engine  for  the  UH-1  aircraft.  Army  Avia- 
tion Systems  Command,  St.  Louis,  Mo. 
DA-AJ01-70-A-0334. 

12 —  FMC  Corp.,  San  Jose,  Calif.  $2,106,000. 
Inspection  and  production  engineering  for 
the  self-propelled,  full-tracked  M113A1  ve- 
hicle. Army  San  Francisco  Procurement 
Agency,  Oakland,  Calif.  DA-04-200-AMC- 
02929. 

— *Coite  Somers  Co.,  Vidalia,  Ga.  $4,670,600. 
Construction  of  Southeast  Signal  School 
facilities,  with  supporting  utilities  and  site 
preparation  at  Fort  Gordon,  Ga.  Army 
Engineer  District,  Savannah,  Ga. 
DA-CA21-71-C-0024. 

— Olin  Corp.,  Stamford,  Conn.  $15,843,431 
(contract  modification).  Operation  and 
maintenance  of  a government-owned  fa- 
cility at  the  Badger  Army  Ammunition 
Plant,  Baraboo,  Wis.  Army  Ammunition 
Procurement  and  Supply  Agency,  Joliet, 
111.  DA-AA09-69-C-0014. 

— Colt’s,  Inc.,  Hartford,  Conn.  $20,847,516. 
5.56mm  M16A1  rifles.  Army  Weapons 

Command,  Rock  Island,  111.  DA-AF-C- 
0003. 

13 —  *Joseph  S.  Floyd  Corp.,  Norfolk,  Va.  $1,- 
025,000.  Construction  of  a Sprint/Spartan 
clean  room  at  the  Tar  Heel  Army  Ammu- 
nition Plant,  Burlington,  N.C.  Army  Engi- 
neer District,  Savannah,  Ga.  DA-CA21-71- 
C-0023. 

— Holloway  Construction  Co.,  Wixom,  Mich. 
$6,913,799.  Construction  of  a Dam,  spill- 
way and  appurtenant  works,  and  reloca- 
tion of  railroad  and  roads  at  the  Clarence 
J.  Brown  Dam  and  Reservoir  Project, 
Clark  County,  Ohio.  Army  Engineering 
District,  Louisville,  Ky.  DA-CW27-71-C- 
0054. 

— The  Frankford  Arsenal,  Philadelphia,  Pa. 
has  awarded  the  following  two  contract 
actions : 

♦Barry  L.  Miller  Engineering,  Inc., 

Hawthorne,  Calif.  $2,450,761.  26,019,300 
M14A2  metallic  belt  cartridge  links. 
DA-AA25-71-C-0158. 

Teledyne  Mechanical  Products  Co.,  El 
Monte,  Calif.  $1,278,149.  13,149,680 

M14A2  metallic  belt  cartridge  links. 
D A- A A2  5-7  l-C-0 159. 

14 —  Brown  Engineering  Co.,  Huntsville,  Ala. 
$1,656,931  (contract  modification).  Ballis- 
tic aerial  targets.  Army  Missile  Command, 
Huntsville,  Ala.  DA-AH01-70-C-0218. 

— General  Motors  Corp.,  Indianapolis,  Ind. 
$2,918,947.  M60  tank  transmissions.  Army 
Tank  Automotive  Command,  Warren, 
Mich.  D A-AE07-7 l-C-0049. 

15 —  Remington  Arms  Co.,  Inc.,  Bridgeport, 
Conn.  $6,171,295.  Operation  of  a govern- 
ment-owned ammunition  producing  facility 
at  Lake  City  Army  Ammunition  Plant, 
Independence,  Mo.  Army  Ammunition  Pro- 
curement and  Supply  Agency,  Joliet,  111. 
DA-49-0 10-AMC-00003  A. 

— American  Institutes  for  Research,  Pitts- 
burg, Pa.  $1,063,000  (contract  modifica- 
tion). Research  and  scientific  studies  for 
the  Army  Social  Science  Research  Pro- 
gram, Kensington,  Md.  Army  Research 
Office,  Arlington,  Va.  DA-HC-19-70-C- 
0015. 

— Tasker  Industries,  Bermite  Div.,  Saugus, 
Calif.  $1,374,450.  Mk  125  Mod  5 igniters 
for  2.75  inch  rocket  motors.  Indio,  Calif. 
The  Picatinny  Arsenal,  Dover,  N.J. 
DA-AA2 1-7  l-C-0 186. 

16 —  The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  is  issuing  the 
following  four  contracts: 

Kisco  Co.,  Inc.,  St.  Louis,  Mo.  $3,- 
158,653.  Metal  parts  for  106mm  M94B1 
cartridge  cases.  DA-AA09-71-C-0082. 
$11,599,665.  Metal  parts  for  105mm 
M14B4  cartridge  cases.  Fontana,  Calif., 
Chicago,  111.,  Maumee  and  Willoughby, 
Ohio,  St.  Louis,  Mo.  and  Huntsville, 
Ala.  DA-A A09-71-C-0074. 

Norris  Industries,  Los  Angeles,  Calif. 
$11,047,300.  Metal  parts  for  105mm 
M14B4  cartridge  cases.  Pico  Rivera, 
Calif.  D A-A A09-71-C-0073. 

♦Orweld  Steel  Products  Corp.,  Ellsworth, 
Mich.  $5,909,973.  Metal  parts  for 
105mm,  TP-T/M489  projectiles. 

D A-AA09-71-C-0093. 

19 — Ralph  M.  Parsons  Co.,  Los  Angeles,  Calif. 
$1,234,553  (contract  modification).  Archi- 
tect engineer  services  for  the  Safeguard 
engineer  services  for  the  Safeguard  missile 
site,  radar  site  and  site  adaption  of  this 
design  to  Grand  Forks,  N.D.,  safeguard 


site.  Army  Engineering  Division,  Hunts- 
ville, Ala.  DA-CA87-68-C-0001. 

— The  Safeguard  System  Command,  Hunts- 
ville, Ala.  is  the  contracting  activity  for 
the  following  two  contracts : 

McDonnell  Douglas  Corp.,  Huntington 
Beach,  Calif.  $10,111,787  (contract 
modification).  Flight  test  experiment 
with  the  purpose  of  developing  missile 
technology  for  ABM  application. 
DA-AH-68-C-1237. 

Kaman  Nuclear  Corp.,  Colorado  Springs, 
Colo.  $1,142,183  (contract  modification). 
Lethality  and  vulnerability  analysis  for 
the  Safeguard  system.  DA-HC60-68- 
C-0020. 

— The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  is  awarding  the 
following  two  contracts : 

Bulova  Watch  Co.,  Inc.,  Warwick,  R.I. 
$1,620,000.  Head  assemblies  for  M525 
fuzes.  DA-AA09-71-C-0058. 

REDM  Corp.,  Wayne,  N.J.  $4,104,000. 
Head  assemblies  for  M525  fuzes. 
DA-AA09-71-C-0057. 

20 —  Federal  Electric  Corp.,  Paramus,  N.J. 
$11,191,947.  Operations,  maintenance,  com- 
munications engineering  and  training  in- 
cluding operation  of  two  separate  area 
maintenance  support  facilities  in  support 
of  the  existing  integrated  communications 
systems  in  the  Republic  of  Vietnam.  Army 
Strategic  Communications  Command,  Fort 
Huachuca,  Ariz.  DA-EA18-71-C-0024. 

— The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  is  issuing  the 
following  three  contract  actions : 

Airport  Manufacturing  Corp.,  Martin, 
Tenn.  $1,673,100.  Metal  parts  for  2.75 
inch,  XM229  rocket  warheads.  Union 
City,  Tenn.  DA-AA09-71-C-0096. 
Honeywell,  Inc.,  Hopkins,  Minn.  $2,- 
149,655.  M219E1  grenade  fuzes.  Twin 
Cities  Army  Ammunition  Plant,  New 
Brighton,  Minn.  DA-AA09-71-C-0086. 
Scoville  Manufacturing  Co.,  Waterbury, 
Conn.  $1,244,401.  M219E1  grenade  fuzes. 
DA- AA09-71-C-0087. 

21 —  Futuronics  Corp.,  Port  Washington,  N.Y. 
$5,168,476.  AN/GRC-106  radio  set ; RT-834 
receiver-transmitter  and  ZM-3349  ampli- 
fier. Freeport,  N.Y.  Army  Electronics 
Command,  Philadelphia,  Pa.  DA-AB05-71- 
C-3703. 

— LTV  Electrosystems,  Inc.,  Huntington, 
Ind.  $18,037,221.  Components  of  the  AN/ 
VRC-12  compact,  light  weight  vehicular 
radio  sets.  Army  Electronics  Command, 
Philadelphia,  Pa.  DA-AB05-67-C-0171. 

— The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  is  awarding  the 
following  two  contracts : 

Chamberlain  Manufacturing  Corp.,  Wat- 
erloo, Iowa.  $1,509,800.  Metal  parts  for 
warheads  for  2.75  inch,  M151  rockets. 
DA-AA09-71-C-0098. 

Batesville  Manufacturing  Co.,  Batesville, 
Ark.  $1,318,950.  Metal  parts  for  M151 
warheads  for  2.75  inch  rockets. 
DA-AA09-71-C-0099. 

— Mid-County  Asphalt  Co.,  Euless,  Tex.  $1,- 
770,249.  Construction  of  two  miles  of  bitu- 
minous road  relocations  at  the  Lavon 
Reservoir,  Collins  County,  Tex.  Fort 
Worth  Army  Engineer  District,  Fort 
Worth,  Tex.  DA-CW63-71-C-0017. 

22 —  Northrop  Corp.,  Anaheim,  Calif.  $1,- 
556,178.  42,600  WDU-4A/A  warheads  for 
the  2.75  rocket.  Army  Procurement  and 
Suply  Agency,  Joliet,  111.  DA-AA09-71- 
C-0022. 

23 —  *Graves  Construction  Co.,  Blacksburg,  Va. 
$1,499,000.  Construction  of  a one-story 
earth-covered  building  to  match  existing 
structures  at  the  Radford  Army  Ammuni- 
tion Plant,  Radford,  Va.  Army  Engineer 
District,  Baltimore,  Md.  D A-CA31-71-C- 
0032. 

— *Red-Samm  Mining  Co.,  “"Venture  Con- 
struction, Inc.,  and  ♦Shoreline  Construc- 
tion Co.  (joint  venture).  Bellevue,  Wash. 
$3,177,600.  Construction  of  a water  supply 
system  to  the  Malmstrom,  Montana  Safe- 
guard site.  Pondera  and  Toole  Counties, 
Montana,  Army  Engineer  District,  Seattle, 
Wash.  DA-CA67-71-C-0008. 

26 — The  Picatinny  Arsenal,  Dover,  N.J.,  is 
awarding  the  following  contracts: 

Muncie  Gear  Works,  Inc.,  Muncie,  Ind. 
$2,696,772.  Nozzle  and  fin  assemblies  for 
2.75  inch  rocket  motors.  DA-AA21-71- 
0167. 

FTS  Corp.  div.  of  HITCO,  Denver,  Colo. 
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$3,468,000.  Nozzle  and  fin  assemblies  for 
2.75  inch  rocket  motors.  DA-AA21-71- 
C-0168.  $1,125,000.  Fin  blades  for  2.75 
inch  rockets.  DA-AA21-71-C-0176. 
Hoffman  Electronics  Corp.,  El  Monte, 
Calif.  $1,668,000.  Nozzle  and  fin  assem- 
blies for  2.75  inch  rocket  motors. 
DA-AA21-71-C-0169. 

Dirilyte  Co.  of  America,  Inc.,  Kokomo, 
Ind.  $1,134,803.  Fin  blades  for  2.75  inch 
rockets.  DA-AA21-71-C-0176. 

27 —  Textron,  Inc.,  Bell  Helicopter  Co.,  Div., 
Fort  Worth,  Tex.  $5,420,000.  Crash-worthy 
fuel  cell  modification  kits  for  UH-1  heli- 
copters. Hurst,  Tex.  Army  Aviation  Sys- 
tems Command,  St.  Louis,  Mo.  DA- 
AJ01-69-A-0314. 

28 —  White  Engines,  Inc.,  Canton,  Ohio.  $1,- 
032,571.  Engine  assemblies  for  M151 
trucks.  Army  Tank  Automotive  Command, 
Warren,  Mich.  D A-AE07-C-4862. 

— *H.  W.  Stanfield  Construction  Corp.,  San 
Diego,  Calif.  $1,227,679.  Construction  of 
two  180-man  Airman’s  Dormitories  at 
Luke  AFB,  Phoenix,  Ariz.  Army  Engineer 
District,  Los  Angeles,  Calif. 
DA-CA09-71-C-0044. 

— Clarkson  Construction  Co.,  Kansas  City, 
Mo.  $2,802,080.  Construction  of  main  dam 
Phase  I embankment  at  the  Clarence 
Cannon  Dam  and  Reservoir,  Rawls 
County,  Mo.  Army  Engineer  District,  St. 
Louis,  Mo.  DA-CW43-71-C-0063. 

— Chrysler  Corp.,  Sterling  Heights,  Mich. 
$41,850,700.  M60A1  combat  tanks,  M278 
vehicles  and  M60A1  ALVB  chassis.  War- 
ren, Mich.  Army  Weapons  Command, 
Warren,  Mich.  DA-AF03-71-C-0015. 

30 — Guy  F.  Atkinson  Co.,  San  Francisco,  Calif. 
$36,294,652.  Stage  III  dam  construction 
consisting  of  spillway,  a section  of  the 
dam,  and  the  power  facilities  substructure 
for  the  Harry  S.  Truman  Dam  and  the 
Reservoir,  Osage  River,  Benton  County, 
Mo.  Army  Engineer  District,  Kansas  City, 
Mo.  DA-CW41-71-C-0043. 

— Penner  Construction  Co.,  Lakewood,  Colo. 
$1,697,890.  Construction  of  a 38,000  square 
foot  confinement  facility  at  Fort  Carson, 
Colo.  Army  Engineer  District,  Omaha, 
Neb.  DA-CA45-71-C-0056. 

— The  Army  Engineer  District,  Fort  Worth, 
Tex.  is  awarding  the  following  contracts : 


♦Benco,  Inc.,  Texarkana,  Tex.  $1,071,703. 
To  provide  large  air  compressors  and 
related  equipment  housed  in  11  steel 
frame  buildings  at  the  Lone  Star  Army 
Ammunition  Plant  at  Texarkana. 
DA-CA63-71-C-0072. 

♦Lyda,  Inc.,  San  Antonio,  Tex.  $1,- 
194,750.  Construction  of  a masonry  cadet 
dining  hall  (including  food  service 
equipment,  heating  and  air  conditioning, 
utilities,  paved  sidewalks  and  drainage 
facilities)  at  Lackland  AFB,  Tex. 
D A-C  A63-7  l-C-0069. 

♦Jordan  and  Nobles  Construction  Co., 

El  Paso,  Tex.  $1,025,304.  Construction  of 
a maintenance  dock  for  small  aircraft. 
Holloman  AFB,  N.M.  DA-CA63-7 1-C- 
0071. 

— Textron,  Inc.,  Bell  Helicopter  Co.  Div., 

Fort  Worth,  Tex.  $1,038,662.  Hub  assem- 
blies for  UH-1  helicopters.  Army  Aviation 
System  Command,  St.  Louis,  Mo.  DA- 
AJ01-69-A-0314. 

— Hercules  Engines  Div.  of  White  Engines, 
Inc.,  Canton,  Ohio.  $20,999,514.  Multi-fuel 
engines  for  21/£-ton  trucks.  Army  Tank 
Automotive  Command,  Warren,  Mich. 
DA-AE07-70-C-1220. 

— The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  is  awarding  the 
following  contracts : 

Thiokol  Corp.,  Bristol,  Pa.  $6,107,909 
(Contract  modification).  Operation  of  a 
government-owned  ammunition  facility 
at  the  Longhorn  Army  Ammunition 
Plant,  Marshall,  Tex.  DA-11-173-AMC- 
00200(A). 

Harvey  Aluminum  Sales,  Inc.,  Torrance, 
Calif.  $7,769,501.  Operation  of  a govern- 
ment-owned ammunition  facility  at 
Milan,  Tenn.  Army  Ammunition  Plant. 
DA-11-173-AMC-00520  ( A) . 

Olin  Corp.,  Stanford,  Conn.  $31,580,324. 
Operation  of  a government-owned  facil- 
ity for  production  of  propellants  at 
Army  Ammunition  Plant,  Charleston, 
Ind.  DA-AA09-69-C-0148. 

U.S.  Steel  Corp.,  Pittsburgh,  Pa.  $3,- 
602,203  (contract  modification).  Metal 
parts  for  8-inch  M106  projectiles.  Ber- 
wick, Pa.  DA-AA09-70-C-0238. 
Chamberlain  Manufacturing  Corp.,  New 


Bedford,  Mass.  $4,188,600  (contract  mod- 
ification). Metal  parts  for  155m,  M107 
projectiles.  DA- AA09-71-C-0075.  Elm- 
huisc,  ill.  $5,U56,462.  Metal  parts  for 
155m,  M107  projectiles.  Scranton,  Pa. 
DA-AA09-71-C-0079. 

Donovan  Construction  Co.,  New  Brigh- 
ton, Minn.  $7,135,927.  Metal  parts  for 
155m,  M107  projectiles.  DA-AA09-71- 
C-0077. 

Batesville  Manufacturing  Co.,  Batesville, 
Ark.  $1,318,950.  Metal  parts  for  high 
explosive  M151  warheads.  DA-AA09-71- 
C-0099. 

♦Keystone  Baystate  Industries,  Boston, 
Mass.  $1,645,206.  Metal  parts  for  Ml 
delay  plungers  for  M557  fuzes. 
D A- A A0  9-7  l-C-0 106. 

Hayes  Albion  Corp.,  Albion,  Mich.  $1,- 
600,200.  Metal  parts  for  M229  warheads. 
Hillsdale  and  Albion,  Mich. 
DA-AA09-71-C-0117. 

Norris  Industries,  Vernon,  Calif.  $2,- 
979,410.  105mm,  M393A2  projectiles. 

DA-AA09-71-C-0119. 

National  Presto  Industries,  Inc.,  Eau 
Claire,  Wise.  $2,546,104  (contract  modi- 
fication). Metal  parts  for  8-inch,  M106 
projectiles.  DA-AA09-69-C-0109. 

Western  Electric  Co.,  New  York,  N.Y. 
$3,199,507  (contract  modification).  Engi- 
neering services  for  Nike  Hercules 
weapons  system.  Burlington,  N.C., 
Titusville,  Fla.  and  Syracuse,  N.Y.  DA- 
AH01-68-C-0405. 

— Jeep  Corp.,  Wayne,  Mich.  $72,628,497.  Two 
V2  ton  trucks,  M44  series.  South  Bend, 
Ind.,  Rulo,  Neb.  Army  Tank  Automotive 
Command,  Warren,  Mich.  DA-AE06-70-C- 
0001. 

— Raytheon  Co.,  Andover,  Mass.  $11,614,698. 
Engineering  services  for  Improved  Hawk 
weapons  system.  Andover  and  Bedford, 
Mass,  and  White  Sands  Missile  Range, 
N.M.  Army  Missile  Command,  Huntsville, 
Ala.  DA-AH01-71-C-0252. 

— Ravenna  Arsenal,  Inc.,  Ravenna,  Ohio. 
$1,752,707  (contract  modification).  Opera- 
tion of  a government-owned  facility  for 
ammunition.  Army  Ammunition  Procure- 
ment and  Supply  Agency,  Joliet,  111. 
DA-AA09-70-C-0002. 


DEPARTMENT  OF  THE  NAVY 

1 —  Magnavox  Co.,  Fort  Wayne,  Ind.  $1,- 
179,808.  AN/SSQ-41A  sonobuoys.  Naval 
Air  Systems  Command,  Washington,  D.C. 
N00019-70-C-0411. 

— R.  D.  Lambert  and  Son,  Inc.,  Chesapeake, 
Va.  $2,289,267.  Construction  of  an  aircraft 
overhaul  and  repair  shop  at  the  Naval  Air 
Rework  Facility,  Norfolk,  Va.  Naval  Fa- 
cilities Engineering  Command,  Washing- 
ton, D.C.  N62470-70-C-0881. 

— Grumman  Aerospace  Corp.,  Bethpage, 
N.Y.  $8,700,000.  Long  lead-time  items  in 
support  of  FY  1970  procurement  of  A-6E 
aircraft.  Naval  Air  Systems  Command, 
Washington,  D.C.  N0030-69-C-0075. 

— Massachusetts  Institute  of  Technology, 
Cambridge,  Mass.  $3,500,000.  Design  of  an 
optimum  guidance  system  for  the  ULMS 
(Underwater  Long  Range  Missile  System). 
Naval  Strategic  Systems  Project  Office, 
Washington,  D.C.  N00030-71-C-0097. 

2 —  DeLaval  Turbine  Corp.,  Trenton,  N.J. 
$13,996,000.  Fuel  oil  pumps,  associated 
equipment  and  data  for  the  Navy  standard 
distillate  fuel  program.  Naval  Ship  Sys- 
tems Command,  Washington,  D.C. 
N00024-70-C-5497. 

— EDO  Corp.,  College  Point,  N.Y.  $2,694,454 
(contract  modification).  Conversition  kits 
and  related  production  assemblies  for  the 
Mk  82  Mod  0 underwater  mine.  Naval 
Ordnance  Systems  Command,  Washington, 
D.C.  N00017-70-C-14  19. 

— LTV  Aerospace  Corp.,  Dallas,  Tex.  $1,- 
264,000.  Building  maintenance  at  the 


Naval  Weapons  Reserve  Plant  at  Dallas. 
Naval  Air  Systems  Command,  Washing- 
ton, D.C.  N00019-70-C-9024. 

5 — Naval  Air  Systems  Command,  Washing- 
ton, D.C.  is  awarding  the  following  con- 
tract actions  : 

Grumman  Aerospace  Corp.,  Bethpage, 
L.I.,  N.Y.  $207,968,117.  FY  71  procure- 
ment of  F-14A  aircraft.  N00019-69-C- 
0422. 

Hughes  Aircraft  Co.,  Culver  City,  Calif. 
$10,000,000.  Phoenix  missiles.  Culver 
City,  El  Segundo,  Torrance,  and  Ful- 
lerton, Calif.  and  Tucscon,  Ariz. 
N00019-67-C-0204.  $137,556,296.  FY 

1971  procurement  of  AN/AWG— 9 and 
AN/AWN-23  airborne  missile  control 
systems.  Canoga  Park,  Culver  City,  El 
Segundo,  Calif,  and  Tucscon,  Ariz. 
N00019-70-C-0207. 

— Woods  Hole  Oceanographic  Institution, 

Woods  Hole,  Mass.  $1,575,000.  Research  in 
physical  oceanography,  marine  geodesy, 
chemical  oceanography,  marine  geology 
and  geophysics.  Office  of  Naval  Research, 
Washington,  D.C.  N00014-66-C-0241. 

— Far  West  Construction  Co.  and  C.  W. 
Jessen  Construction  Co.  (joint  venture), 
Fresno,  Calif.  $2,826,800.  Construction  of 
an  enlisted  men’s  barracks  at  the  Naval 
Air  Station,  Lemore,  Calif.  Western  Divi- 
sion, Naval  Facilities  Engineering  Com- 
mand, San  Bruno,  Calif.  N624  74-70-C- 
0614. 

— Sperry  Rand  Corp.,  St.  Paul,  Minn.  $3,- 


285,906.  Computer  programs  and/or  parts 
of  computer  programs  or  Staff  Data  Sys- 
tems for  Sleet  Computer  Programming 
Center,  Pacific  and  Contractors  Facility, 
San  Diego,  Calif.  Naval  Regional  Procure- 
ment Office,  Los  Angeles,  Calif. 
N00 123-7  l-C-0 163. 

6 —  Dillingham  Corporation  of  the  Pacific, 

Honolulu,  Hawaii.  $1,158,000.  Construction 
of  shoreline  protection  at  Johnston  Atoll. 
Naval  Facilities  Engineering  Command, 
Pacific  Division,  San  Francisco,  Calif. 
N62471-70-C-0284. 

— Applied  Physics  Laboratory,  Johns  Hop- 
kins University,  Silver  Spring,  Md.  $21,- 
422,525.  Increase  in  research  and  develop- 
ment studies.  Naval  Ordnance  Systems 
Command,  Washington,  D.C.  N00017-62-C- 
0604. 

7 —  Newport  News  Shipbuilding  and  Dry  Dock 
Co.,  Newport  News,  Va.  $24,583,451.  Prep- 
aration and  accomplishment  of  the  over- 
haul, refueling,  and  C-3  Poseidon  conver- 
sion of  the  USS  Nathanael  Greene.  Naval 
Ship  Systems  Command,  Washington,  D.C. 
N00024-69-C-0231. 

— Computer  Sciences  Corp.,  Falls  Church, 
Va.  $6,540,942.  Acoustic  Intelligence  Data 
Systems  at  Silver  Spring,  Md.  Naval  Pur- 
chasing Office,  Washington,  D.C. 
N00600-69-C-1166. 

— International  Telephone  and  Telegraph 
Corp.,  Nutley,  N.J.  $6,332,235.  AN/ 
WSC-2 (XN-1)  (V)  shipboard  satellite  com- 
munications sets  with  antennas,  services 
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and  data.  Naval  Electronics  Systems  Com- 
mand, Washington,  D.C.  N00039-71-C- 
0011. 

— McDonnell-Douglas  Corp.,  St.  Louis,  Mo. 
$5,515,000.  Long  lead  items  in  support  of 
F-4E  and  RF-4C  aircraft  for  the  Air 
Force.  Naval  Air  Systems  Command, 
Washington,  D.C.  N00019-69-C-0521. 

— Singer-General  Precision,  Inc.,  Silver 

Spring,  Md.  $2,000,000.  Device  2F87(T), 
T-3C  tactics  trainer,  technical  data  infor- 
mation services  and  support.  Naval  Train- 
ing Device  Center,  Orlando,  Fla. 
N61339-70-C-0038. 

— R.  C.  Hedreen  Co.,  Seattle,  Wash.  $2,- 

584,000.  Construction  of  a woodworking 
shop  at  the  Naval  Shipyard,  Bremerton, 
Wash.  Naval  Facilities  Engineering  Com- 
mand, Western  Division,  San  Bruno,  Calif. 
N62474— 70-C-0886. 

8 —  Continental  Electronics  Manufacturing 
Co.,  Dallas,  Tex.  $3,536,438.  Omega  an- 
tenna tuning  sets,  repair  parts,  services, 
support  and  data.  Naval  Electronic  Sys- 
tems Command,  Washington,  D.C. 
N00039-71-C-0012. 

— Goodyear  Aerospace  Corp.,  Akron,  Ohio. 
$15,555,775.  Production  of  Subroc  guided 
Mk  28,  Mod  1 missile.  Naval  Ordnance 
Systems  Command,  Washington,  D.C. 
N00017-71-C-1401. 

— Lockheed  Aircraft  Corp.,  Burbank,  Calif. 
$57,000,004  (contract  modification).  Incre- 
mental funding  for  the  development  of  the 
S-3A  aircraft  and  exercising  an  option  for 
two  additional  test  aircraft.  Naval  Air 
Systems  Command,  Washington,  D.C. 
N00019-69-C-0385. 

9 —  Gould,  Inc.,  Trenton,  N.J.  $1,028,386.  Lead 

acid  storage  batteries.  Trenton,  Monroe, 
Mich,  and  Kankakee,  111.  Naval  Purchas- 
ing Office,  Washington,  D.C. 

N00600-71-C-0353. 

— Westinghouse  Electric  Corp.,  Baltimore 
Md.  $8,000,000  (contract  modification).  In- 
crease the  scope  of  work  and  increase  the 
limitation  of  authorization  for  pilot  pro- 
duction of  Mk  48,  Mod  1 torpedoes  with 
supporting  equipment.  Lansdowne,  Md. 
and  Friendship  Airport  facilities,  Md. 
Naval  Ordnance  Systems  Command,  Wash- 
ington, D.C.  N00017-70-C-1211. 

— Clevite  Ordnance  Division,  Gould,  Inc. 
$10,000,000.  Pilot  production  of  Mk  48, 
Mod  1 torpedoes  with  supporting  equip- 
ment. Naval  Ordnance  Systems  Command, 

_ Washington,  D.C.  N00017-71-C-1302. 

12 —  Martin  Marietta  Corp.,  Baltimore,  Md. 
$1,523,764.  Prototyping  of  DIFAR  (Direc- 
tional Finding  and  Ranging)  and  related 
equipment  on  S-2E  aircraft.  Naval  Air 
Systems  Command,  Washington,  D.C. 
N00019-71-C-007  6. 

— R.  C.  Hedreen  Co.,  Seattle,  Wash.  $1,- 
324,342.  Construction  of  a bachelor  officers 
quarters,  with  mess,  at  Naval  Air  Station, 
Whidbey  Island,  Wash.  Commander,  West- 
ern Division,  Naval  Facilities  Engineering 
Command,  San  Bruno,  Calif. 
N62474-71-C-4023. 

13 —  Westinghouse  Electric  Corp.,  Wilkins 
Township,  Pa.  $25,570,000.  Nuclear  reactor 
compartment  components.  Naval  Ship  Sys- 
tems Command,  Washington,  D.C. 
N00024-7  l-C-507  6. 

— Littons  Systems  Inc.,  Pascagoula,  Miss. 


$2,677,647.  Advance  preparation  for  the 
overhaul  of  the  nuclear  powered  attack 
submarine,  USS  Gato  (SSN  615).  Naval 
Ship  Systems  Command,  Washington,  D.C. 
N00024-71-C-0223. 

14 — Susquehanna  Corp.,  Alexandria,  Va.  $2,- 
317,554  (contract  modification).  Mk  30 
Mod  2 rocket  motors  for  Standard  mis- 
siles. Naval  Ordnance  Systems  Command, 
Washington,  D.C.  N00017-68-C-2103. 

— General  Dynamics  Corp.,  Groton,  Conn. 
$77,900,000.  Construction  of  the  nuclear- 
powered,  electric  drive  submarine  (SSN 
685).  Naval  Ship  Systems  Command, 
Washington,  D.C.  N00024-70-C-0307. 

16 — Univac  Div.  of  Sperry  Rand  Corp.,  St. 
Paul,  Minn.  $9,962,000.  41  AN/UYK-7 

computers.  Naval  Ship  Systems  Command, 
Washington,  D.C.  N00024-71-C-1039. 

— Sperry  Gyroscope  Co.  Div.  of  Sperry  Rand 
Corp.,  Great  Neck,  N.Y.  $1,675,000  (con- 
tract modification).  Mk  76  Mods  3 and  5 
fire  control  systems  for  Terrier  missiles. 
Naval  Ordnance  Systems  Command,  Wash- 
ington, D.C.  N00017-70-C-2308. 

— General  Dynamics  Corp.,  Electric  Boat 
Div.,  Groton,  Conn.  $11,677,900.  Overhaul 
of  the  nuclear  powered  submarine  USS 
Sturgeon  (SSN-637).  Naval  Ship  Systems 
Command,  Washington,  D.C.  N00024-70-C- 
0227. 

19 —  Sperry  Rand  Corp.,  Syosset,  N.Y.  $17,- 

405,000.  Poseidon  (C-3)  Inertial  naviga- 
tion subsystem  equipments  for  five  ships 
and  two  sets  of  training  equipment.  Naval 
Ship  Systems  Command,  Washington,  D.C. 
N00024-71-C-5112. 

— General  Electric  Co.,  Burlington,  Vt.  $1,- 
869,758.  Design,  develop,  test  and  deliver 
21  20mm  light  weight  gun  pods  to  be  used 
on  OV-10,  A-4,  A-7,  F-4B  aircraft  and 
various  helicopters.  Naval  Regional  Pro- 
curement Office,  Los  Angeles,  Calif. 
N00 123-7  l-C-0 194. 

20 —  FMC  Corp.,  Minneapolis,  Minn.  $7,865,000. 
Engineering  development  of  the  Mark  26 
Mod  0,  1 and  2 guided  missile  launching 
system.  Fridley,  Minn.  Naval  Ordnance 
Systems  Command,  Washington,  D.C. 
N00017-68-C-2109. 

— Honeywell,  Inc.,  West  Covina,  Calif.  $1,- 
738,520.  AN/SQS-26CX  modular  addition 
to  sonar  training  equipment  devices, 
14A2B  and  14A2F.  Naval  Training  Device 
Center,  Orlando,  Fla.  N61339-70-C-0078. 

— General  Dynamics  Corp.,  Groton,  Conn. 
$1,014,000.  Planning  yard  services  for  the 
NR-1  nuclear-powered  ocean  engineering 
and  research  submarine.  Naval  Ship  Sys- 
tems Command,  Washington,  D.C. 
N00024-71-C-0222. 

— Swiftships,  Inc.,  Morgan  City,  La.  $1,- 
184,982.  Construction  of  six  65-foot  alumi- 
num Mark  I patrol  boats.  Naval  Ship 
Systems  Command,  Washington,  D.C. 
N00024-71  C-0211. 

— United  Aircraft  Corp.,  Stratford,  Conn. 
$1,000,000.  Long  lead-time  items  for  the 
CH-53C  helicopter  program  for  the  Air 
Force.  Naval  Air  Systems  Command, 
Washington,  D.C.  N00019-69-C-0621. 

21 —  Stromberg-Datagraphix,  Inc.,  San  Diego, 
Calif.  $1,900,000.  AN/ASA-70  tactical  dis- 
play groups.  Naval  Air  Systems  Command, 
Washington,  D.C.  N00019-71  C-0151. 

22 —  F&M  Systems  Co.,  Dallas,  Tex.  $2,999,443. 


Special  electronic  systems  including 
UHF/VHF  antennas.  Naval  Ship  Systems 
Command,  Washington,  D.C.  N00024-71-C- 
1088. 

23— ITT  Gilfillan,  Inc.,  Van  Nuys,  Calif.  $1,- 
592,550.  Manufacture  of  AN/SPN-43(A) 
radar  pedestals.  Naval  Electronic  Systems 
Command,  Washington,  D.C. 

N00039-7  l-C-0 105. 

— Raytheon  Co.  North  Dighton,  Mass.  $1,- 
927,524.  Seven  Navy  nuclear  submarine 
(SSN)  signal  data  convertors,  which  in- 
cludes all  technical  data,  installation  kits, 
repair  parts,  related  engineering  services 
and  support  training.  Naval  Ship  Systems 
Command,  Washington,  D.C.  N00024-71-C- 
1083. 

26 —  Aluminum  Company  of  America,  Pitts- 
burg, Pa.  $1,832,269.  Chemical  aluminum 
powder  used  in  Mark  81/82/83/84  bombs. 
Rockdale,  Tex.  Naval  Ships  Parts  Control 
Center,  Mechanicsburg,  Pa.  N00104-71-C- 
A021. 

— The  Naval  Air  Systems  Command  is 
awarding  the  following  contracts : 

Raytheon  Co.,  Lexington,  Mass.  $5,- 
544,026.  Guidance  and  control  groups  for 
Sidewinder  IC  for  the  Navy  and  Air 
Force.  Lowell,  Mass.  N00019-70-C-0299. 
Williams  Reasearch  Corp.,  Walled  Lake, 
Mich.  $1,586,150.  YJ400-WR-400  air  tur- 
bine jet  engines.  N00019-71-C-0075. 

Royal  Industries,  Santa  Ana,  Calif.  $1,- 
235,823.  600-gallon  capacity,  external 
fuel  tanks  for  the  Air  Force. 
N00019-71-C-0074. 

27 —  Baugh  and  Coody,  Inc.,  Albany,  Ga.  $2,- 

347,000.  Construction  of  a 4600-man  mess 
hall,  Second  Male  Recruit  Camp  at  Naval 
Training  Center,  Orlando,  Fla.  Com- 
mander, Southern  Division,  Naval  Facili- 
ties Engineering  Command,  Charleston, 
S.C.  N62467-68-C— 0345. 

— Energy  Systems,  Inc.,  Palo  Alto,  Calif. 
$3,140,530.  AN/TRC-97A  tropospheric 
communications  system  with  peripheral 
equipment  and  associated  data.  Naval 
Electronics  Systems  Command,  Washing- 
ton, D.C.  N00039-71-C-0314. 

— United  Aircraft  Corp.,  Stratford,  Conn. 
$1,226,928.  Progressive  aircraft  rework 
and  related  services  on  VH-3A  helicopters. 
Stratford  and  Bridgeport,  Conn.  Naval  Air 
Systems  Command,  Washington,  D.C. 
N00019-71-C-0109. 

28 —  The  Naval  Ship  Systems  Command  is  issu- 
ing the  following  two  contracts : 

General  Dynamics  Corp.,  Electric  Boat 
Div.,  Groton,  Conn.  $3,727,096.  Prepara- 
tion work  on  the  overhaul  of  nuclear 
submarines  USS  Nautilus  (S-SN-571) 
and  USS  Tullibee  (SSN-597). 
N00024-71-C-0238. 

Newport  News  Shipbuilding  and  Dry 
Dock  Co.,  Newport  News,  Va.  $2,589,945. 
Advance  planning  and  design  of  the 
Poseidon  (C-3)  conversion  and  overhaul 
of  the  USS  Henry  Stimson  (SSBN  655). 
N00024-71-C-0209. 

— McDonnell  Douglas  Corp.,  Tulsa,  Okla. 
$1,273,966.  Operation,  maintenance,  and 
configuration  of  two  electronic  counter- 
measure (ECM)  aircraft  and  equipment 
including  test  flights  for  a period  of  12 
months.  Naval  Ordnance  Systems  Corn- 
Command,  Washington,  D.C.  N00024-71-C- 
4403. 


DEPARTMENT  OF  THE 
AIR  FORCE 

1 — Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio,  is  issuing 
the  following  two  contract  modifications : 
Texas  Instruments,  Inc.,  Dallas,  Tex. 
$1,803,124.  Airborne  radar  equipment 
( AN/APQ-99).  F33657-7 0-C-063 1 . 
Bourns/CAI,  Inc.,  Barrington,  111.  $4,- 
390,833.  Procurement  and  installation  of 
aerial  cameras  in  RF-4  aircraft. 
F3657-69-C-1282. 

— *MacLeod  Co.,  Cincinnatti,  Ohio.  $1,- 


624,117.  2600-gallon  capacity,  water  tank 
trucks.  Warner  Robins  Air  Materiel  Area, 
AFLC,  Robins  AFB,  Ga.  F0963-71-C-0318. 
2 — Automatic  Electric  Co.,  Northlake,  111. 
$1,175,000.  Equipment  and  services  appli- 
cable to  the  Overseas  Autovon  System. 
Electronic  Systems  Division,  AFSC,  L.  G. 
Hanscom  Field,  Mass.  AF19 ( 628 ) —596. 

5 — Cleveland  Pneumatic  Co.,  Cleveland,  Ohio. 
$1,633,715.  Production  of  structural  compo- 
nents applicable  to  the  main  landing  gear 


of  C-141  aircraft.  Ogden  Air  Materiel 
Area,  AFLC,  Hill  AFB,  Utah. 
F42600-71-C-1231. 

— Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio,  is  awarding 
the  following  contract  actions  : 

Boeing  Co.,  Seattle,  Wash.  $1,600,000. 
Research  and  development  of  a Short 
Range  Attack  Missile  (SRAM). 
AF33  (657) -16584. 

Texas  Instruments,  Inc.,  Dalis,  Tex. 
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$1,644,000.  Procurement  of  spare  parts 
for  AC-130A  aircraft.  F33657-71-C-0148. 

— Martin  Marietta  Corp.,  Denver,  Colo.  $4,- 
604,686  (contract  modification).  Design, 
develop  and  fabricate  Titan  III-C  space 
boosters  and  associated  aerospace  ground 
equipment.  Space  and  Missile  Systems  Or- 
ganization, AFSC,  Los  Angeles,  Calif. 
F04695— 67— C-0142. 

— Hayes  International  Corp.,  Birmingham, 
Ala.  $2,721,150.  Inspection  and  repair  as 
necessary,  maintenance  and  modification 
of  C-130  aircraft.  Warner-Robins  Air  Ma- 
teriel Area,  AFLC,  Robins  AFB,  Ga. 
F09603-70-C-0793. 

6 — General  Electric  Co.,  Philadelphia,  Pa. 
$15,268,500  (contract  modification).  Pro- 
duction of  the  Mark-12  re-entry  system. 
Space  and  Missiles  Systems  Organization, 
Los  Angeles,  Calif.  F04701— 68-C-0178. 

— General  Dynamics  Corp.,  Fort  Worth,  Tex. 
$5,000,000  (contract  modification).  F-lll 
aerospace  ground  equipment.  Aeronautical 
Systems  Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  AF33( 657)— 13403. 

— Honeywell,  Inc.,  Tampa,  Fla.  $1,605,000 
(contract  modification).  Production  of 
multiplexer  sets  and  associated  spare 
parts.  Oklahoma  City  Air  Materiel  Area, 
AFLC,  Tinker  AFB,  Okla.  F34601-70-C- 
1405. 

— Lockheed  Aircraft  Corporation,  Marietta, 
Ga.  $3,602,657.  Procurement  of  spare  parts 
for  C— 5 A aircraft.  Detachment  31,  San 
Antonio  Air  Materiel  Area,  AFLC,  Mar- 
ietta, Ga.  AF33(  657) -15053. 

— Sperry  Rand  Corporation,  Washington, 
D.C.  $2,985,000.  Electronic  data  processing 
equipment.  Rosville,  Minn.  2750th  Air 
Base  Wing,  Wright-Patterson  AFB,  Ohio. 
F33600— 71— F— 0851. 

8 —  TRW,  Inc.,  Redondo  Beach,  Calif.  $1,- 
688,628.  Services  and  data  for  the  integra- 
tion and  checkout  of  a tactical  air  control 
system.  Electronic  Systems  Division, 
AFSC,  L.  G.  Hanscom  Field,  Mass. 
F19628— 70-C-0313. 

— Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio,  is  awarding 
the  following  contract  actions  : 

General  Electric  Company,  Cincinnati, 
Ohio.  $1,998,000  (contract  modification). 
Development  of  an  advanced  turbine  en- 
gine gas  generator.  Evendale,  Ohio. 
F33657— 70— C-0340. 

Westinghouse  Electric  Corp.,  Baltimore, 
Md.  $2,000,000.  Modification  of  B-57G 
aircraft.  F33657-68-C-1050. 

General  Electric  Co.,  Utica,  N.Y.  $1,- 
100,000.  Procurement  of  canisters  used 
in  electronic  counermeasure  pods  for 
tactical  aircraft.  F33657-71-C-0147. 

LTV  Electrosystems,  Greenville,  Tex. 
$4,906,683.  Modification  of  OV— 10  air- 
craft. F33657-71-C-0358. 

9 —  Ogden  Air  Materiel  Area,  AFLC,  Hill 
AFB,  Utah,  is  awarding  the  two  following 
contract  actions  : 

Sargent-Fletcher  Company,  El  Monte, 
Calif.  $9,756,948.  Production  of  750 
pound  bombs.  F42600-71-C-1177. 

Menasco  Manufacturing  Co.,  Fort 
Worth,  Tex.  $2,055,935.  Production  of 
component  parts  of  the  main  landing 
gear  for  B-62  aircraft.  F42600-71-C- 
1234. 


12 —  Chromalloy  American  Corp.,  San  Antonio, 
Tex.  $1,038,554.  Repair  and  protective 
coating  services  for  J-57  aircraft  engine 
compressor  blades.  Oklahoma  City  Air  Ma- 
teriel Area,  AFLC,  Tinker  AFB,  Okla. 
F41608-.0-D— 1105. 

— Mitre  Corp.,  Bedford,  Mass.  $16,958,000. 
Research  and  development  in  the  field  of 
advanced  information  and  communication 
systems.  Electronic  Systems  Division, 
AFSC,  L.  G.  Hanscom  Field,  Mass. 
F19628— 71— C-0002. 

13 —  Hughes  Aircraft,  Culver  City,  Calif.  $2,- 
963,675.  Modification  kits  and  spare  parts 
for  the  improvement  of  weapon  control 
systems  on  F-106  and  F-101  aircraft. 
Warner  Robins  Air  Materiel  Area,  AFLC, 
Robins  AFB,  Ga.  F09603-71-C-3427. 

— Boeing  Co.,  Seattle,  Wash.  $2,023,000.  De- 
sign, development,  study  and  test  pro- 
grams for  Minuteman  space  missiles. 
Space  and  Missile  Systems  Organization, 
AFSC,  Los  Angeles,  Calif.  F04701-69-C- 
0153. 

1-f^Cessna  Aircraft  Co.,  Wichita,  Kan.  $2,- 
748.001.  A-37B  aircraft  testing  program. 
Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio. 

F33657-  71-C— 0163. 

— Chromalloy  American  Corp.,  San  Antonio, 
Tex.  $1,331,811.  Repair  services  for  vane 
and  shroud  assemblies  for  J-57  jet  air- 
craft engines.  Oklahoma  City  Air  Materiel 
Area,  AFLC,  Tinker  AFB,  Okla. 
FI  46008— 70-D-0212. 

— *QED  Modular  Buildings,  Inc.,  Richmond, 
Calif.  $1,178,683.  14  modular,  relocatable 
dependent  school  buildings.  Civil  Engineer- 
ing Center,  AFSC,  Wright-Patterson  AFB, 
Ohio.  F33615-71-C-1081. 

— FWD  Corp.,  Clintonville,  Wise.  $1,189,282. 
Eight  fire  fighting  trucks.  Warner  Robins 
Air  Materiel  Area,  AFLC,  Robins  AFB, 
Ga.  F09603-71— C-0343. 

16 — R.  G.  LeTourneau,  Inc.,  Longview,  Tex. 
$1,203,344.  Procurement  of  material  han- 
dling equipment.  San  Antonio  Air  Mate- 
riel Area,  AFLC,  Kelly  AFB,  Tex. 
F41608-69-D— 6504. 

19 —  Kollsman  Instrument  Corp.,  Elmhurst, 
N.Y.  $7,518,000.  AAU-19/A  altimeter  in- 
struments for  aircraft.  Aeronautical  Sys- 
tems Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  F33657-71-C-0109. 

— Thiokol  Chemical  Corp.,  Bristol,  Pa.  $5,- 
158,181.  Production  of  stage  I motors  for 
Minuteman  III  missiles,  Brigham  City, 
Utah,  Space  and  Missile  Systems  Organi- 
zation, AFSC,  Los  Angeles,  Calif. 
F04701— 69— C— 0197. 

20 —  Rand  Corp.,  Santa  Monica,  Calif.  $5,- 
000,000.  Aerospace  studies  and  research. 
Office  of  Scientific  Research,  AFSC,  Ar- 
lington, Va.  F44620-67-C-0045. 

21 —  General  Motors  Corp.,  Delco  Electronics 
Div.,  Milwaukee,  Wise.  $8,470,344.  Design, 
development,  fabrication  and  delivery  of 
Titan  IIIC  inertial  guidance  system.  Space 
and  Missiles  Systems  Organization,  Los 
Angeles,  Calif.  F04701-71-C-0128. 

— Bendix  Corp.,  Electrodynamics  Div.,  North 
Hollywood,  Calif.  $6,825,000.  Modification 
of  airborne  radar  equipment.  Slymar, 
Calif.  Aeronautical  Systems  Division, 
AFSC,  Wright-Patterson  AFB,  Ohio. 
F33657— 70-0730. 


22 —  Northrop  Corp.,  Norwood,  Mass.  $2,- 
653,895.  Production  of  electronic  compo- 
nents applicable  to  the  guidance  and  con- 
trol system  for  Minuteman  III.  Space  and 
Missile  Systems  Organization,  AFSC,  Los 
Angeles,  Calif.  F04701-70-C-0160. 

— Thiokol  Chemical  Corp.,  Brigham  City, 
Utah.  $3,800,000.  Proluction  of  illumina- 
tion flares.  Armament  Development  and 
Test  Center,  ALFC,  Elgin  AFB,  Fla. 
F08635-7 1— C— 0049. 

23 —  The  Ogden  Air  Materiel  Area,  AFLC,  Hill 
AFB,  Utah,  is  awarding  the  two  following 
contracts  for  production  of  dispensers  for 
air  munitions : 

Monnfield  Industries,  Inc.,  Garland,  Tex. 

$4,080,095.  F42600-71— C-1264. 

Lanson  Industries,  Cullman,  Ala.  $4,- 

074,409.  F42600-71-C-1229. 

— Boeing  Co.,  Wichita,  Kan.  $1,147,474.  Mod- 
ification of  B-52  aircraft.  Oklahoma  City 
Air  Materiel  Area,  Tinker  AFB,  Okla. 
F34601-69-C-3987. 

26 —  Boeing  Co.,  Seattle,  Wash.  $27,100,000. 
Long  lead  effort  and  data  in  support  of 
the  FY  1971  production  of  the  short  range 
attack  missile  (SRAM).  Aeronautical  Sys- 
tems Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  F33657-70-C-0876. 

27—  Boeing  Co.,  Seattle,  Wash.  $1,835,497. 
Electronic  components  applicable  to  Mi- 
nuteman III  weapons  system.  Ogden  Air 
Materiel  Area,  Hill  AFB,  Utah.  F04606-70- 
A-0084. 

— Lockheed  Aircraft  Corp.,  Marietta,  Ga. 
$9,030,629.  Production  and  modification  of 
C-141  aircraft.  Aeronautical  Systems  Divi- 
sion, Wright-Patterson  AFB,  Ohio. 
AF33657-8835. 

— Sylvania  Electric  Products,  Inc.,  Needham, 
Mass.  $5,485,774.  Operate,  maintain  and 
perform  minor  modification  to  the  missile 
tracking  radar  system  at  Kwajalein  Atoll. 
Electronic  Systems  Command,  AFSC,  L. 
G.  Hanscom  Field,  Mass.  F19628-70-C- 
073. 

28 —  General  Dynamics  Corp.,  Fort  Worth,  Tex. 
$35,798,108  (contract  modification).  Re- 
search and  development  of  F-111A  and 
FB-111A  aircraft.  Aeronautical  Systems 
Division,  Wright-Patterson  AFB,  Ohio. 
AF33  ( 657  )-8260. 

30 — American  Standard,  Inc.,  Kansas  City, 
Mo.  $1,132,840.  VHF  communication  sys- 
tem for  UH -1H  helicopters.  Aeronautical 
Systems  Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  F33657— 71-C— 0259. 

• — Boeing  Co.,  Seattle,  Wash.  $1,594,963  (con- 
tract modification).  Procurement  of  long 
lead  time  of  spare  parts  for  short  range 
attack  missiles  (SRAM).  Oklahoma  Air 
Materiel  Area,  Tinker  AFB,  Okla. 
F33657-7 0-C-087 6.  $1,913,040.  Spare  parts 
and  force  modernization  ground  equipment 
for  Minuteman  III  missiles,  Ogden,  Utah 
and  Seattle,  Wash.  Space  and  Missile  Sys- 
tems Organization,  AFSC,  Los  Angeles, 
Calif.  F04701-70-C— 0136. 

— Honeywell,  Inc.,  St.  Petersburg,  Fla.  $11,- 
575,000.  Guidance  and  control  systems  for 
Minuteman  III  missiles.  Space  and  Missile 
Systems  Organization,  AFSC,  Los  Angeles, 
Calif.  F04701-69-C-0176.  $3,809,614.  Pro- 
duction of  components  for  Minuteman  III 
guidance  and  control  system.  Space  and 
Missile  Systems  Organization,  Los  Ange- 
les, Calif.  F04701— 69— C-0176. 
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Lasers  Map  V/STOL  Airflow  in  AEDC  Research 


Laser  technology,  developed  and  used  at  the  Air 
Force  Systems  Command’s  Arnold  Engineering 
Development  Center  (AEDC),  Arnold  AFS, 
Tenn.,  is  playing  a key  role  in  a research  program 
designed  to  improve  V/STOL  aircraft.  Object  of 
the  program,  sponsored  by  the  Air  Force  Flight 
Dynamics  Laboratory,  Wright-Patterson  AFB, 
Ohio,  was  to  construct  a 3-dimensional  mathemat- 
ical model  of  the  flow  field  created  when  the  down- 
wash  of  a helicopter  or  V/STOL  aircraft  strikes 
the  ground  in  crosswinds  of  varying  intensities. 

Principal  tool  being  used  by  researchers  of 
ARO.,  Inc.,  contract  operator  of  the  center,  is  a 
laser  velocimeter  developed  by  the  firm’s  technical 
staff  that  simultaneously  measures  the  vertical, 
horizontal  and  lateral  components  of  the  flow 
field.  In  tests  so  far,  only  vertical  and  horizontal 
component  measurements  were  made.  Test  condi- 
tions created  might  be  compared  with  a helicopter 
or  V/STOL  aircraft  in  hover  with  a 5-  to  17- 
miles-per-hour  crosswind.  Precise  velocity  meas- 
urements at  these  low  speeds  are  very  difficult, 
and  velocity  directions  change  radically  in  a very 
short  distance. 

The  laser  velocimeter  is  the  only  practical  way 
to  obtain  the  needed  information  since  the  beams 
create  no  disturbance  of  their  own  in  the  flow 
field.  Any  attempt  to  use  a mechanical  probe 
would  disturb  the  airflow  to  such  an  extent  that 
no  valid  measurements  could  be  made. 

The  test  series  was  conducted  in  a tunnel  con- 
structed at  the  center  several  years  ago  specifi- 
cally for  investigation  in  the  V/STOL  area.  The 
test  section  of  the  tunnel  is  30-by-45  inches  in 


cross  section  and  6 feet  long.  A flat  plate  was 
installed  to  represent  the  ground  and  a vertical 
air  duct  to  simulate  downwash  of  the  aircraft.  A 
smoke  generator  provided  scattering  particles  for 
the  laser. 

The  velocimeter  uses  a 0.015-watt  helium-neon 
laser  with  a self-aligning  optics  package  that 
splits  the  beam  into  a reference  beam  and  three 
scatter  beams — one  for  measuring  the  vertical 
flow  component,  one  for  the  horizontal  component, 
and  one  for  the  lateral  component.  A collimating 
lens  focuses  the  beams  at  a common  point  where 
velocity  measurements  are  made.  This  focal  point 
can  be  shifted  throughout  the  flow  field,  thus  pro- 
viding a velocity  map  of  the  field. 

The  advent  of  a usable  laser  velocimeter,  as 
shown  in  this  program,  will  greatly  assist  the 
aerospace  engineer  in  the  solution  of  many  of  the 
complex  flow  field  problems  associated  with  ob- 
taining design  data  for  future  V/STOL  aircraft. 

Speed  and  direction  of  the  flow  within  the  tur- 
bulent area  are  computed  by  the  computerized 
mathematical  model.  Crosswind  effects  are  also 
taken  into  account.  In  the  immediate  future,  this 
type  of  information  could  find  application  in  prep- 
aration of  operating  procedures  for  helicopters. 
Later,  it  could  aid  in  the  development  of  V/STOL 
aircraft  by  predicting  the  flow  field  various  air- 
craft designs  would  generate. 

This  research  program  is  under  the  direction  of 
E.  H.  Flinn,  Chief,  V/STOL  Stability  and  Control 
Group,  Air  Force  Flight  Dynamics  Laboratory. 
The  laser  velocimeter  was  developed  under  the 
direction  of  A.  E.  Lennert  of  ARO,  Inc. 
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